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Anſwers to the Prize Enigma. . . 
x. 2 ythe Rev. F. Shackleton, Thornton, near Bradford, Y bare 


N. and nature's laws, lay hid in night, 
Till Newton's Wiſdom brought the ſame to light, 


2. By Mr. Benjamin Kemp, Farnsfield. 
nzenious Boſworth writes in themes divine, 
hilft pious M iſdom flows thro' every line. 


3. By Mr. Thomas Nield, Maſter of r Boarding School, 
Hail, balmy #7 iſaom, guider of all right, 

May thou be ne'er debarred from my fight ; 

Then what I do, if guided but by thee, 

Will be what's right, and I from wrong am free. 


4. The Wiſh, by Mr. R. Humber, Brighten. 
Grant me, ye hallow'd ſkies, that grace diyine, 
That thro' each line the prize may ſhine ;_ 
Wiſdom attend my ſteps—adorn my ways, 
And mercy beam to gild my fleeting days: 
At laſt may I, cloth'd in a Saviour's robe, 
Obtain admiſſion in yon bleſt abode. 


5. Addreſs to Mr. Boſworth, by F. Hindfon, Lincoln. 
Hail, tuneful bard, thy verſes charm the ear, 
Thy worth and learning are well known to fame ; 
Long may thy lore, in Viſdom's page appear, 
A grateful age will then eſteem thy name, 
B 
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6. Foſbua's Reſolution, by Mr. J. Savage, Norton, near Tow- 


cheſler. 


O, 'twas a noble reſolution, made 

By Joſhua, Iſrael's captain, when he ſaid, 
Whatever others may do, I, ſaid he, 

Will ſerve the Lord, with all my family, 

Or would the maſter of each houſe engage, 

In Joſhua's yow, in this enlightened age, 
Thouſands would then be led in Fi/dom's way, 
Who, uncontroul'd, in folly's path now ſtray. 
Were this the caſe, then would our mourning Iſle, 
From trouble free, in peace and plenty ſmile ; 
No more domeſtic quarrels would appear, 

Nor we no foreign enemy need fear g 

For O, that gracious all- ſufficient power! 

Who was to Iſrael a ſafe refuge tower, 

Would ſurely guard us with peculiar care, 

Did we but truſt in him with heart fincere. 


7. By Mr. William Robinſon, London. 


Wiſdom ! thou chiefeſt good, may I ever ſhare 
Thy influence, to leflen corroding care; 

And may my ſteps to thee for e'er incline, 
That other virtues may in me combine. 


8. Addreſs to Youth, by Mr. T. Woolflon, Adderbury. 


Hearken, O youth, my counſels now receive, 

And taſte the numerous bleſſings I can give; 

Not the choice filver, nor the purer gold, 

Can equal thoſe delights which I unfold : 

I give man prudence, and ſuperior ſkill, 

To ſearch out truth, and mould the erring will. 
By me eſtabliſh'd, mighty kings ſhall reign, 
While pride and arrogance ſhall rage in vain ; 
Thoſe who ſhall ſeek my gifts with ardent love, 
S hall ſurely find, and all my riches prove. 
Would you great nature's choiceſt ſecrets know, 
And trace them in the ſkies, or depths below; 

I, Wiſdom, teach the ſoaring mind to climb, 
And gain the height of knowledge moſt ſublime z 
Unlock the air, and of the depths beneath, 

And ſhew the almighty power in all that breathe ; 
Whether rich providence around thee pours 
Abundant wealth, or poverty ſtill lours ; 

Guided by me, thy ſteps ſhall never ſwerve, 
But providence ſhall in thy ways preſerve; 
True pleaſures there, on every fide ſhall riſe, 
And raiſe thy mind to taſte ſuperior joys ; 

Thy life ſhall flouriſh, all thy ſtores increaſe, 
For all my paths are pleaſantneſs and peace. 
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Other anſwers were alſo given by Meſſrs. Ariflarchus, Adams, Anderſon, 
Alliſon, Airs, Brown, Burton, Baſtonienſes, Bainbridge, Cunliff, Car- 
fenter, Cicero, Davinſon, Dawſon, Denby, Ely, Evans, Everett, Far- 
mer, Forſter, Griffith, Gruchy, Guy, Guerney, Gilbert, Hill, Howard, 
Hartley, Knowles, Lambert, Lifle, M Arthur, Norton, Norman, 
Orphens, Penry, Robinſon, Sarrat, Surlees, Thompſon, Thoubren, 
Tompkins, Turner, Watſon, Wilſon, and Young. 


GENERAL ANSWERS TO TRE EnNIGMAS 


1. Overton Club, by Mr. Thomas Nield, Mofer of a Boarding 
$:hool, Overton, near Wrex bam, | 


Had I but time, and talents to indite, 11 
I often would unto friend Davis write; 

But having little, now that mite embrace, 

So print my ſtory, if it's worth a place, 

Each Friday night, a ſet of jovial blades, 

Of different callings, and of different trades, 

Do meet, like friends, to paſs the time away, 

And drink good porter, till they all get gay. 7 
Here's Doctor Shuttle, with his box in hand, 10 
The club alone his wiſdom will withſtand, Pr. 
Points out the lines, how battles might be won, 
How this thing ſo, and that ſhould have been done. 
Each then attack him, and raiſe ſuch a jargon, 

Juſt like the rattling of ſome noiſy waggon : 
Another friend, a dealer much in /eather, 
Sometimes breaks looſe and over-runs his tether ; 
Pray, give me leave, he cries, my learned friend, 
And my few words will ſoon the conteſt end, 

The Grocer, then, he cries, the fact I'll tell, 

And from his pocket draws, and rings a Bell, 

Till drops of ſweat, like dew, run down his face ; 
He ſtates, and talks, and tries to clear the caſe, 
When all is o'er, we fit, drink, chat again; 

Say, yeſterday, how many ſouls were ſlain ; 8 
The earth and ſſone, how dy'd with human blood, 5 3 
How Duncan death in all its forms withſtood ; 4 
Drink to each other ſome good, loyal toaſt, G 364Y 
And of the valor of our country boaſt ; | | 
Then pay our ſcore, ſhake hands, and part good friends; 
do now I've done, and thus my ſtory ends. 


2. On Winter. By Mr. J. Hindſon, Lincoln. 


Swift as a ſhuttle Phœbus turns his eyes, 19 
His glimm'ring rays dart m_ from the weſt ; 
The earth around in rude confuſion lies, 5 


The awful change by every one's confeſt, | 4 Death 
B 2 


d 
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Nature of late was pleafing to our view, 

And fanning zephyrs preſt thro? the air; 

Each day the fields were tipt with gentle dew, 
And cloath'd in richeft green they did appear. 
The grateful lark then hail'& the roſy morn, 
The chirping ſongſters tun'd their various lays; 
The hind ſecured his ſtore of hay and corn, 

For which, eternal wiſdom he does praiſe ; 

Paſt are thoſe /imes and different ſcenes ſucceed, 
Keen and ſevere the North wind fiercely blows; 
The ſtream forgets its wonted courſe to keep, 
Fix'd like a maſs of tone, no longer flows. 
Cold drizzling ſnow, and ſtorms of hail and rain, 
United roar, and rage in the air; 

Winter extends her deſolating reign, 

And fades the blighted beauty of the year. 

The ſame the caſe when health and vigour flows, 
And blooming youth beats high in ev'ry vein; 
Age and his wrinkles lay our glory low, 

Swift as a wag gon gets by us unſeen, 
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3. By Maſter Thomas T houbren, Student, at Mr. Rutherford”s 


Academy, Lanchęſter, Durham. 


Ah! death, with all thy darts of ſteel, | 
Who can withſtand thy pow'r ? 
As quick as /ightning thou doſt run, 
To cut the tender flow'r. 
When a commiſſion thou'ſt receiv'd, 
To any of our race; 
No wag gon, ſhuttle, nor no flone, 
Can fly with * pace. 
Our ime on earth is like the dera 
That fadeth with the ſun ; 
A few more fleeting breaths we draw, 
Then all our work is done. 
Oh! then let me true vi dom have, 
While Chriſt with mankind firives; 
That when the final ſummons comes, 
I may aſcend the ſkies, 
Then let my body go to duſt; 
My ſhroud of leather be; 
While the larm bell begins to knell, 
The Porters mourn for me. 
Dry up your tears, mourn for yourſelves, 
E're Satan you deceive ; 
IJ hat you may make your peace with God, 
And ever with him live. 
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a. A Winter Scene. A general Anſwer to the Enigmas, Cha- 


rades, and Rebuſſes. By Mr. B. Kemp, Furngfield, Not- 
tinghamſhire. 
Stern winter now with hoary triumph reigns; 
No more the Lambkins ſkip on dewy plains; 
Hark, through the welkin, how the frigid breeze, 
Impetuous whiſtles thro” the leafeleſs trees. 
W hile Sol's reſplendent beams ſcarce deign to glow, 
To glad the Earth, or melt the drifted ſnow ; 
The wood!ark, linnet, and canary's notes, 
Are ſilent all-—no mufick ſwells their throats. 
Slowly the waggon does from Brighthelmſtone ſteer, 
The rugged roads impede their ſwiſt career; 
The buſy ſeamen now the cockboat hies, 
To gain from off the ſhores their merchandize. 
Whilſt Humber, Jervis, 1 may retire, 
And paſs the day around the ſocial fire. 
Prompted by nature, each a covert ſeeks, 
This wr/dom teaches, and thus reaſon ſpeaks. 
But oh, when thus the chilling tempeſts roar, 
And ruſh with fury thro the cottage door ; 
Where famiſhed babes cling round a weeping fire, 
And liſp in vain for raiment, food, and fire; 
Cold and berumb'd, behold their wretched plight, 
No friendly bedſtead cheers their limbs at night; 5 75 
Hear this, ye proud and inſolently great, 
Who loll ſupinely on a bed of ſtate; 
Or, at ſome wine vaults ſpend your time and wealth, 
Corrupting morals, and impairing health, 
Think, while you feaſt on each luxuriant meal, 
What hungry, uncloath'd wretchedneſs muſt feel. 
Perhaps your gates are barred againſt the poor, 
Or blockhead porter ſpurns them from your door. 
Ah, what avails your ſplendor, or brocade ? 
The coſtly bodice with rich fones inlaid? 
The /huttle's grand productions cannot ſave, 
No more than lather jackets, from the grave. 
When the laſt Sell proclaims departed breath, 
The good ſhall only then find hope in death. 
Think then in earneſt how this life you ſpend, 
That Jearning, peace, and concord may await your end, 


5. A general Anſwer to the Enigmas and Charades, By the 
| evd. J. Shackleton, Thornton. | 
Hail, publicators, may Tucceſs attend 
On No. 2, for which I hope to ſend. 
Your correſpondents favour the deſign; 
With enigmatic lays, if dark, yet fine. 
| B3 
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The Bel! by Hindſon, death by Wilſon ſung ; E. 1,9 
Campbell and wiſdom are all neatly done, Ch. 4, Pr. 
Add Roſs, on leather, ſweet as woodlark's ſtrains, E. 2, Ch. 10 
With Taylor's waggon, Bodice wrote with pain. E. 9, Ch.2 
Smart Tate on porter, cockboat allo writes, E. 7, Ch.9 
Whilſt Kemp on time, blockhead, wine vaults indites. E. 11, Ch. 5, 7 
Bewly a loom or fauttle ſure deſcribes, E. 10 
As earneſtly as earth the dew imbibes. Ch. 8. E. 5, 6 
On Stone, and Brighthelmſtone, let Humber ſing; E. 3, Ch. 1 
Yet Day, like Verſes ſhine as an car ring; E. 8. Ch.6 
If of the reſt I yet ſhould have ſome doubt, 

Perhaps a bedfiead may help me out. Ch. 3 


6. The Charades anſwered by Mr. F Hindſon, Lincoln. 


Brig hthelmflone is a famous town; 

. Bodices are old faſhioned grown; 
Bedſteads often are defired ; 
Campbell's genius is admired; 
"Blockheads moſily are deſpiſed ; 

Ear rings by the fair are prized; 
Wine vaults are the drunkard's glee 
In earneſt every ſoul ſhould be; 

A cock-boat oft the ſailor plies; 

The woodlart's echo charms the ſkies 


Other Anſwers were alſo given by Meſſrs. Ariſtarchus, Alliſon, Adams, 
Bainbridge, Burton, Benſon, Cicero, Dent, Denby, Fergaſon, Forſ- 
ter, Griffith, Harriſon, Kempſter, M Arthur, Orpheus, Robinſon, 
Thoubren, Watſon, and Young. 


SSS neee 


CR” 


ANSWERS ro THE QUERIES, 
1/t Query, by Mr. Benjamin Kemp. 


The joining or ſhaking of hands amongſt friends, may be traced through 
many ages, and is a very ancient cuſtom. —The firſt time we find it re- 
corded in ſcripture, is at the meeting and ratification of friendſhip be- 
tween Jehu and Jehonadab. See 2d Kings, Chap. X. v, 


Anſwers are alſo given by Meſſrs. Ariflarchus, J. Griffith, R. Hubs : 
T. Longſtaff, Orpheus, Wm. Robinſon, Wm. Watſon, and R. Young. 
2d Query, anſwered by Mr. J. Hindſon. Y 


* 

The meaning of the prophet is, that God will be ſerved in ſinceriiy. 
«« He that killeth an ox“ (without the diſpoſition deſcribed in the latter 
end of the preceding verſe;) © in order to ſacrifice him, will be as 
great a crime in the {tight of God, as if he flew a man: and he that ſa- 
crificeth a lamb, as if he had cut off a dog's neck, and offered him in lieu 
of the lamb.” Now, a dog was held in great abhorrence by the Jews, 
inſomuch, that even the price of a dog was forbidden to be brought into 
- the bouſe of the Lord. See Deut. 23 ch. verſe 18. 
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The ſame anſwered by Mr. B. Kemp. 


Iſaiah ch. 66, verſe 3d. He that killeth an ox, is as if he flew a 
man.” This is ſpoken of the Jews, becauſe they thought themſelves 
holy by offering their ſacrifices, and in the mean time had neither faith 
nor repentance; therefore, God ſheweth them in this verſe, that he doth 
no leſs deteſt thoſe ceremonies, than he doth the ſacrihces of the heathens, 


who offered men, dogs, and ſwine, to their idols, which things were ex- 
preſſly forbidden in the law of the Jews. 


Anſwers are alſo given by Meſſrs. Humber, Ariflarchus, J. Griffith, T. 
Long ſtaſt, Orpheus, C. Spence, Wm. Robinſon, Wm. Watſon, and 


R. Young. 
3d Query, by Mr. B. Kemp. 


The taſte may be impaired or loſt in ſickneſs, from various diſtempers 
of the blood, as in fevers, &c. or from ulcers in the tongue and mouth, 
w hich deſtroy the ſenſation of the nerve Papilla. 


The ſame anſwered by the Propoſer. 


It is owing (in my opinion) to ſome vicious humour, that choaks up 
the pores through which the ſayory particles of the food ought to paſs; 
or there may (during the ſickneſs) have happened ſome alteration in the 
organ by phyhe, &c. which is not then returned to its natural ſtate. 
Anſwers were alſo given by Meſſrs. Ariſtarchus, J. Griffith, T. Long- 

ftaff, J. M Arthur, Orpheus, J. Sarrat, Wm. Robinſon, and Wm. 


Watſon. 
4th Query, by Mr. B. Kemp. 


Surnames originated from the lands or poſſeſſions of either a perſon or his 
anceſtors. They were uſed in England before the conqueſt, and long be- 
ſore they were uſed in Scotland, whither the Engliſh carried that cuſtom. 
For when Margaret, Queen to Malcolm Canmor, King of the Scots, with 
her brother Edgar Atheling, fled into Scotland from William the Conquer- 
er, many of the Engliſh who came with them and got lands, had their 
proper ſurmame, ſuch as Moubray, Lovel, Liſle, &c. ufing the particle de 
or of before them, which makes it probable they took them from the lands 
they or their anceſtors poſſeſſed. About the year 800, the great men be- 
gun to call their lands by their own names, but the ordinary diſtinctions 
were perſonal, and did not deſcend to ſucceeding generations, but either the 
name of the father, as John the ſon of William, &c. or the name of the 
oſſice, as ſteward, &c. or accidental notes from complexion, ſtature, &c. as 
black, white, long, ſhort, &c. or of their trade, as tailor, weaver, &c. The 


Lowlanders added fon after the father's name, as Dayidſon, Robertſon, _ 
Stevenſon, &Cc., | 


The ſame anſwered by the Propoſer. : 


* William the Conqueror told his officers and ſoldiers, who had come over 
with him, he thought the beſt way to have their names tranſmitted to poſ- 


* Henderſon's Life of the Conqueror, 
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ferity, would be, that every one of their ſons ſhould ſubjoin the name of 
the place from whence their fathers came to their own; and from this ſource 
did the inſtitution of furnames ariſe. In the ſame manner, the deſignation 
of places took their beginning from the founder, as Rocheſter, from Roff, 
the river on which it ſtands; Maidſtone, from Medway, &c. &c 

Before the arrival of the Normans, men were uſually named from their 
condition and properties, as Goddard, the Saxon word for good advice; and a 
woman was called from ſome quality of her body, as Swanſhalfe, from the 
whiteneſs of her neck, &c. but after that period men began to be known 
by their dwellings, and to have an appellation from the poſſeſſions they en- 
joyed; the names, as at that time, of Thomas, John, &c, were introduced 
with others ſcriptural ; and now in ute among us. Such as had lands aſ- 
ſigned them, were called from theſe ; thus, if Thomas had got the town- 
ſhip of Norton or Sutton, he was thenceforth called Thomas of Norton, or 


of Sutton, &c. and in proceſs of time was called Thomas Norton, or 'Tho- 
mas Sutton ; others again preferred the name of the places in Normandy and 


Britany, whence they arrived ; thus if a man came from a village called 


Vernon, Montague, &c. he tranſmitted to his poſterity the ſurname of 
Vernon, or Montague, to be put after their Chriſtian names ſo long as any 
of them ſhould remain“. 


Anſwers were alſo given by Meſſrs. Ariftarchus, J. Griffith, J. Hindſon, 
J. Hays, J. M* Arthur, Orpheus, M. Watſon, and J. Young. 


rr I TD : 


NEW ENIGMAS. 


1 Enigma, (13) by Mr. R. Humber, Brighton, 
O, deign, celeſtial maid, to guide my quill, 
And thy poetic ſtrains on me diſtil; 
Come, aid t'write, in eaſy flowing numbers, 
Properties ſo rare—my partial wonders. 
My primitive on yonder verdant plain, 
Where warblers echo forth their dulcet ſtrain ; 
And when that due conſiſtency is giv'n, 
I aid the irradiating rays of Heav'n: 
Thus when an intimate is paſſing by, | 
To hail the friend, behold me caſt up high. 
My origin's from Indies' wide domain, 
Unwrought, I'm borne acroſs the ruffling main; 
Prepar'd by artiſts for the cap-a-pee, 
And martial warriors oft parade in me ; 


* See Lambert's Perambulation. P. 323. 
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non I twine the tender infant's breaſt, 
\nd Maria when in Sunday's veſt ; 
Miſs, deck'd in me, attends the ball and play, 
n ſome dear gala, or grand feſtive day : 
ſtimes I'm white, again a different hue, 
ometimes am purple, yellow, black, and blue. 
I'm long, I'm ſhort, of various fizes, 
And bought and fold at different prices; 
h! to my owner tis a fad vexation, = 
That I endure the burden of taxation, 
Come, learned gents, and rend this flender veil, 
And tell the world the purport of my tale. 


224 Enigma, (14) by Mr. J. Hindſon, Lincoln. 
In ſultry Africa's domains 
Happy I liv'd upon the plains, 
Amongſt the rural flock and herd, 
Till man, by curſed av'rice led; 
He took me from my native home, 
Upon the raging ſeas to roam; 
And there, alas! with numbers more, 
Are ſent to the Weſt Indian ſhore, 
Bound and confin'd with locks and chains, 
We trend the air with our complaints: 
When there we come, I'm quickly ſold, 
Or elſe exchang'd, ah! curſed gold; 
Here all my woes are made complete, 
With cruel uſage they me treat; 
And if I murmur or complain, 
I'm whipt, and flogg'd, and rack'd with pain: 
Hard is my lot ; from day today, 
I'm forc'd to work, and forc'd t' obey ; 
Come, death, releaſe me from the yoke, 
Cheertul IH yield unto thy ſtroke ; 
Pack to my country I ſhall go, 
And bid farewell to grief and woe: 
My native home again ſhall ſee, 
Cone, death, and come, ſweet liberty. 


34 Enigma, (15) by Mr.B. Kemp, Farnsfield. 


When new born ſpring bids wint'ry ſcenes adieu, 
And opening tillage clothe the groves anew ; 
While gentle ſhowers invigorate the fertile earth, 
Cay nature ſmiles, and I receive my birth; — 
Which glad event my mother loud proclaims 8 
In pleafing ſongs, that glad the village dames, 
dinge by the houſewife I am bought and ſold, 

And fable ſays, I once was cloth'd in gold; 

My ſize is various, different is my hue ; 

An white, or ſpeckled, ſometimes green or blue; 
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Borne up aloft, *twixt earth and heaven I'm found; 
Who ſoars the higheſt, leaves me on the ground. 
In ſearch of me what numbers daily rove, 

And ruminate the woodland copſe and grove: 

If me they find, they bear their prize away, 
Pleas'd with their gain, ne'er grudge the toilſome day; 
Yet ſo concealed by a parent's care, 

I oft elude the ſubtle lurcher's ſnare : 

For ſhould I *ſcape, and from my bonds get free, 
A numerous train originate from me, 

Which conſtitute the links in nature's chain, 
From ſmalleſt inſects to leyiathan : 

Yet oft I'm caught, and in embryo ſpoil'd, 

My armour broke, and all my riches foil'd ; 
Priz'd when I'm good, if bad, a proverb made 

To pleaſe a rabble, or a knave degrade. 


4th Enigma (16) by Mr. Thomas Nield. 


The roaring winds, the lightning's flaſh, 

The falling rains, the thunder's craſh, 
Affright the weak untutor'd youth, 

Devoid of knowledge—ſacred truth: 

But I, the grand perfectioner of all, 

Wear off the dread, or make it ſeem but ſmall. 
When Emma, frail, with direful art, | 
Attracted, repelled, kind Edwin's heart, 

Until ſhe found it was her own, 

Then left him, (faithful youth) to moan; 
Alas, now Edwin muſt rely on me 

To eaſe his breaſt, and ſet his troubles free. 
When death, with all his terrors, ſtrike 

A favourite ſon—the parent like 

With mournful look bends o'er his bed, 

Until his breath's entirely fled; 

'To me they then for ſoothing balm apply, 

J grant their boon, their ſorrow's turn to joy. 
Now ſhew the world, pray, what and whoam I, 


5th Enigma,(17) by Mr. Carwithen, Riplæy. 
When Adam from the earth his head uprear'd, 
The great omniparent work rever'd, 
Surveyed the mould and the etherial ſky 
Birds, inſects, beaſts, beneath their canopy, 
All thoſe he ſaw were different from his frame, 
Not one could the omniſcient work proclaim, 
Except himſelf, yet each had a mate; 
Pondering, thus he did expatiate : 
Why am 1 here alone on this fair plain, 
Without a partner to fill up my train? 
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Am I more deſpicable than the brute, 

Or ſhould I with a fellow mate diſpute ? 
Methinks I could ſupport ſociety; 

Do thou, great Donor, form the ſocial tie. 
Thus did he mourn till he behelda bride; 

Then for a while this pair were ſatisfied ; 

Till trade encreaſed, and profits did accrue, 
And faſhionable ſpeculation grew: 

Then were they few that did require my aid, 
Except at ſea, or ſome laborious trade; 

For who could wiſh, where property's at ſtake, 
Another ſhould of their earn'd gains partake ? 
But ſpeculation is a choice parterre, 

Thouſands at me, may of her bounty ſhare ; 
And ſhould ſhe fail to lend her powerful charm, 
If Jam there 1 half her dart diſarm; 

Then blame me not if ſometimes I intrude, 
And break abruptly on your ſolitude. 

My motive's not always to give offence, 

Tho” by the fair accuſed of impudence: 

But theſe are trifles, mere coquetiſh toys, 

And uſed by ſaſtidious girls and boys, 

Who pride themſelves on their own conſequence, 
But I am highly priz'd by men of ſenſe, 

Who friendly do their thoughts communicate, 
No ſordid gain their minds contaminate 

To all alike, thoſe freely give acceſs, 

Their uſeful thoughts as freely do expreſs; 
Then cenſure not my faſcinating name, 

For none without me mount on wings of fame. 


Prize Enigma, by Mr. Nield, Maſter of Overton Boarding 


School, 


[ Whoever anſwers this by the firſt of March, has a chance, by lot, to 


win twelve Companions. ] 


Some fing of warriors rare, and giants great, 
Ot witch and wizard ſome will tales relate; 
But I a nobler theme have got in view, 

And greater wonders will preſent to you; 

Let me come forth, I'Il clear the way; 
Without command, or order, all obey ; 

In rank and file along my fides they paſs, 
Leaſt I ſhould touch them, ſeem in dire diſtreſs; 
For, thould I give them e'er ſo ſmall a pat, 

| ſtraight ſhould leave them black as any hat. 
At my approach the little children run, , 
From puny Miſs, to the luſty well grown ſon. 
The ways are black that I do moſtly prize, 
While ſtep by ſtep I then tow'rds heaven riſe; 


s/o 
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And, like the doctors, purge the way I take, 
When I but do my curious weapon ſhake: 
When I'm exalted far above each friend, 
Like chanticleer I then my throat extend; 
And one ſhrill note's repeated in the air. 
The work is done, and ſoon I difappear : 

So let my name be ſeen another year. 


NEW CHARADES. 


1ſt Charade, by Mr. R. Humber, of Brighton. 


My firſt doth ſtem the purling brook, 
Where weeping willows grow ; 

My next a ruddy darling youth, 
With health upon his brow : 

My whole a fruit of blooming hue, 
Near Partlet's cottage door, 

The truant boy oft ſcales the fence, 
To rod the ruſtic poor. 


2d Charade, by Mr. T. Nield. 


In my ſecond, how glorious my brſt does appear, 
On my whole the bells merrily ring; 

It was made for a blefling for us mortals here, 
And the praiſe of its maker we fing. 


3d Charade, by Mr. J. Hindſon, Lincoln. 


Of my firſt 1 hope you have two, 
My next on the head may be found ; 
My whole will diſcloſe to your view, 
A foreign and large trading town. 


4th Charade, by Mr. J. 7. Thompſon, of Brighton. 
My firſt ſuſtains moſt human kind, 
My ſecond's a ſtrong fence and ſhow ; 
My whole a county gay you'll find, 
Where riches in abundance flow. 


5th Charade, by Mr. V. Robinſon, London. 


Behold my firſt the miſer's care, 
When contracts he doth make ; 

My next your health is ſure t' impair, 
If death be not your fate. 

O direful whole! may I be ever free 

From all thy chains, and be at liberty. 
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6th Charade, by Mr. George Roſs, Rotherham 


rom climes remote my firſt is brought, 
An import to this Iſle; 

iy tuneful next, to pleaſe each ſex, 
Will oft an hour beguile : 

ly whole the aged take, you'll find, 

or conſolation to the mind. 


"th Charade, by Ariflarchus, Hamſterly, Durham. 


ro three fifths of a liquid that's very much us'd, 
dd the half of a poem by the lover produc'd ; 
*heſe rightly combin'd, will appear to your view 
he name of my friend, who is ſincere and true. 


NEW REBUSSES. 
1/t Rebus, by Mr. J. Hindſon, Lincoln. 


onnect a prepoſition much in uſe, 

To what the merry fiddler can produce 
'ropitious whole, thy influence kindly ſhed, 
And ſhow'r thy general bleſſings on my head. 


2d Rebus, by Mr. B. Kemp, Farnsfield. 


Two thirds of the traveller's welcome retreat, 

And the food which the ſerpent was deſtin'd to eat; 
To theſe, if you pleaſe, add the third of a grain, 
\nd a laudable virtue the whole will explain. 


3d Rebus, by the Rev. J. Shackleton, Thornton. 


f neither enigma nor charade, iour fifths pleaſe to take, 

hen call in the tailor a new ſuit to make, 

V hat he puts on your coat ſlec ve, one half thereof's my next; 
you meet with my whole perhaps you'll be vext. 


4th Rebus, by Mr. R. Humber, Brighton. 


Dne third of an infect, with a ſting in his train, 
And part ofa fiſh that ſwims in the main, 

Vith the head of a nut, if rightly combin'd, 
The name of a damſel that's yirtuous you'll find; 
Vho is lovely and chaſte, beauteous and fair, 
\nd breathes in fam'd Brighton's ſalubrious air. 


5th Rebus, by Mr. J. Hindſon, 


Dne third of what moſtly is uſed at tea; 

Ten hundred and two eights of a meaſure ; ; 
Vhen rightly connected, you'll then plainly fee, 
A genius whoſe lays give me pleafure. 


- 


2, II. 


hton. 
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6th Rebus, by Mr. J. Griffith, London. 


By the ſide of my firſt the ſhepherd fat down, 
W hilit my ſecond was ſweetly thrill'd o'er; 

Wanting not my whole to give him content, 
Though he had no riches in ſtore. 


7th; Rebus, by Mr. T. Nield, of Overton. 


To four ſixchs of the death that king Charles the firſt died, 
Add the whole of a ſmall prepoſition ; 

My triend they will name, who's a ſtranger to pride, 
Tho? of a funny and droll diſpoſition. 


Anſwers to the laſt Year's Charades and Rebuſſes 


CHARADES. REBUSSES. 
I BRIGHTHELMSTONE I canary 
2 BODICE 2 LINNET 
3 BEDSTEAD 3 HUMBER 
4 CAMPBELL - 4 concord 
5 BLOCKHEAD 5 LAus 
6 EAR-RING 6 noPE 
7 WINE VAULT 7 MUSIC 
8 EARNEST 8 oRK 
9 COCK-BOAT 9 LEARNING 
10 wooDLARK 10 Jarvis 


— 


NEW QUERIES. 


iſt Query (5), by Mr. R. Humber, of Brighton. 


Matthew, 2nd chap. verſe the 23rd, And he came, and dwelt ina 
city, called Nazareth ; that it might be fulfilled which was ſpoken by the 
prophets, he ſhall be called a Nazarene. Query. Which of the prophets! 
the word Nazareth not be ing known in the Old Teſtament ; or how is it to 
be underſtood ? , 


2d Query (6), by Mr. T. Hewitt, Teacher of the Mathematict 
| Bunhill Row, London. 


Ye learned in numbers, how will you contrive, 
To prove that Nothing is equal to Five! 


34 Query (7), by Mr. J. Hindſon, Lincoln. 


Cellars appear to be much warmer in winter than in ſummer, Query, 
the reaſon ? 


ath Query (8), by Mr. B. Kemp, Farnsfield. 
2nd Kings, chap. 2, veries 23, 24, Wherein conſiſted the propriet? 


of Eliſha's conduct in curſing the children of Beth-el, ſeeing that mane! 
of curfing was forbidden in the Law of Moſes ? 
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5th ery (o), by Mr. William Robinſon, London. 


What is the meaning of our Saviour in the 60th verſe of the 9ih 
chapter of St. Luke's Goſpel, where he ſays, ** Let the dead bury 
their Dead?“ 


3 ** — 


ANSWERS TO THE QUESTIONS PROPOSED LAST YEAR. 


1// Dueftien anſevered by Mr. Thomas Coultherd, Student in 
Mr. Fackſon*'s School, Frofterly, Durham. 


Let the lines be drawn as per figure, and 
put x the ſine of the angle AOE=GOC; AG : B 


then as rad: AO, fine / AOE : AE 80 Xx, 
and A — AE=GC=10—20 x; alfo by 
the fimilarity of the triangles GOC, and AOE, 


as AE: AO**GC: CO =D and 


by a common theorem, CD? + 00* + 2 CD | 

X CG = ON), or 48 * +55 x** 6x = 1, from which x =. 
„088 7935, the depth CF = 112, 176 Inches, and the content 2541.02 
ale gallons. 


Other anſwers were 1. given by Meſs. driflarchuth T. Alliſon, 


. Armfirong, T. Baron, S. Beacroft, J. Crawford, N. Dean, 
S. Dent, R. Furby, A. Grifith, J. Griffith, T. Hewilt, IH. Harvey, 
HF. James, C. Langford, 4. Murdock, N. Pearſon, 2 Read, . 
Robinſon, J. Surtees, J. T. houbren, R. Thom f ſon, and R. Young. 


2nd Queſtion anſwered by Mr. John Johnſon, of Birmingham. 


Conſtruct the right angled tri- 
angle BDC, having” BD=the 
given | and DC = the given 
leg, produce BC to meet AD 
drawn * to DC, in A; take 
aty point H in BD, from which 
draw HG perpend. to AD, and 
from H to DC, apply HF = | 
HG, draw CE 11 to FH, and E ? 
is the point required, 

Demonſtr. for draw EP perpendicular to AD, then ſince GH is = HF, 
and LF 11 to CE, and GH 11 to PE, PE=EB. 


C 2 
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The ſame anſwered by Mr. Allan Murdoch. 


With the given fide AB, 
E- and given | AD, conſtruct 
the right angled triangle 
ABD, from A draw AC 
perpendicular to AB, meet- 
ing BD produced in C, from 
D demit the | DF onAC, 
and on D as a center with 
the radius DE = DF, de- 
| ſeribe the arc Ee, cutting 
- AB produced in E; join 
c ED; II to which from B 
: | draw BG, cutting AD in 
HE G, from which point de- 
mit the | GH on AC, and the thing is done. 
For by ſim. triangles DE * GR: DA: GA. DF,} GH, but 
DE = DF by conſtruction; therefore GB = GH. 
Other anſwers were given by all thoſe Gentlemen who anſtuered the pre- 


ceding queſtion, 
3rd Queſtion anſwered by Mr. Foſeph Edwards, Jun. Hoxton, 


Let ABCDE be the path of the waggoner, A the point at which be 
"begins, and E where he ends his journey, according to the queſtion; 
GL the tract in which the team travels. 
Put 4 X 1760 yards, the man's rate of 4 I 
7 


38 | 
4 X 1760 F Lis 
to the time of performing his journey, 

The time of travelling round, the team and horſes 
being the ſame, at whatever point in the path the 
journey may commence, let it be ſuppoſed to begin 
at O, when the neareſt diſtance of the team from O is 2 

ds, and end at F; the points (O, F) being in the right 

ine or path GL, call the waggoner P; and at the inſtant 
P ſets out in the path OBCEF, ſuppoſe another tra- B O A 
veller Q to commence a journey from O in the ſtraight 

path OG, and with the ſame celerity; and when P arrives 

at K, 2 yards diſtant from the end of the waggon, ſuppoſe D 
Q at G, then GK will be equal BO + CK 4 yards ; now 

let Q return in the direction GL, and overtake the given 6 

point F, 2 yards before the team, which point will allo de 
overtaken by P in the ſame time, becauſe GF = KDEF. | 

This being premiſed, put GF 28 yards Sa, then becauſe Q approach- 
es the given point G with the relative vel. r + , and afterwards the 

a a 
+ —_=t 
1 


hour = r ; that of the team 2 v; and t = 


point L with the relative vel. 1— , we have 


1 ＋ 
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their we 
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Other 
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15a X x* 
Is eaſil y « 
Other. 
Arniſtros 
Maroy, 
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— — — r——— y * 
whence v V X= ="1/ 1239400 = 3520 yards, or 2 miles 
t 
per hour the required rate of travelling. 


The ſame anſwered by Mr. Coultherd. 


Let x be the number of miles the team travelled per \ 
kour, and C and v the points from which they began to EMD 
move; then when the man had gone 2 yards, or was at B, 


| 


844-2 
the team would be at n, 9 1 5 yards before him: and, 


* . 104. 2 2 1 27 . 
as 4—x 14 * ==" N "I the diſtance between 


'© 


2 Þr bonne ned en» 
[v8 
0 


B and M, to which add CB 2 yards, the ſum = will 
be the number of yards from C to M. And by a fimilar 


112 224 
proceſs, the diſtance from M to O 7 — hence 1 70 
112 112 


=} IÞx = and x== * 2 the ratio required, 


Other Anſwers were given by Meſſrs. Ariftarchus, Adams, Alliſon, 
Armſtrong, Baron, Bearcroft, Crawford, Dean, Dent, Gale, Hewitt, 


Haruꝝ, Leach, Langford, Moody, Robinſon, Read, Surtees, Thoubren, 
Tale, and Young. 


Queſtion 4 anſwered by Mr. T. Coultherd. 

It is well known, that two chords, having the ſame tenſion, and whoſe 
lengths are to one another as 2 to 3, when made to vibrate, will produce a 
perfect fifth. And as the ſolidity of ſimilar figures, and conſequently 
their weights, are in the triplicate ratio of their homologous ſides; there- 
fore as Si: 23. 10000; 296296 the weight required. | 

Other Anſwers were alſo given by Meſſrs. Ariſtarchus, Andretos, 
Bell, Barns, Gale, Griffith, Hewitt, Robinſon, and Surlees, 


Dueſftion 5 anſwered by Mr. T. Coultherd.. 

Let the given line AB==a, tang. / A 
=p, and x==AC; then as rad. a! * tang. 
LA: DC S px, and CB* + CD* = BD 
—=px A — 2ax+x* ; alſo CR 
BD* XCD X a —x Xp +. 
—2 a x+ 4 maximum, which fluxed 
an reduced, is p' X 6 x*—95 ap*—A 
5 X + 12a* 'x==Sa?; from which x 
is eahly determined. 

Other anjwers were alſo given by Meſſrs. Ariflarchus, Adams, Alliſon. 
drnflrorg, Baron, Crawford, Crowic, Dent, Dean, Gale, Fs or Fa 
Marv, Hill, Kirby, Langford, Lijle, Murdock, Orpheus, Ott ef, 
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Pearſon, Robinſon, Reed, Surtees, Simſon, Thoubren, Tomplins, Young, 
and the Propoſer. | 


Dueſtion 6 anſwered by Mr. T. Coultherd. 
Let the ſurface of the water n Ps by the immerſion of the cone, be 


raiſed to mo, and put rs=x ; then, as E F— G H 
GH: GY. EF — s: qr 30 —3 x, and 1 


the ſolidity of the fruſtrum E Frs= 1000 — 
x'Xn; alſo rq—ruX CD*Xn 2 — Sf 


7¹ 


34107x X n; hence 4 x* — 4107 x = 31594, 
4 


from which x = 8:23703; conſequently 26 IE JV E 
— 312889 inches, the height required. 

Other anſwers were alſo given by Ariſtarchus, Alliſon, Adams, Baron, 
Crawford, Dent, Furby, Gale, Griffith, Hewitt, Langford, Liſle, 
Moody, Orpheus, Robinſon, Reed, Surtees, Thoubren, Yates, and 
Young. 


Dueſtion 7 anſwered by Mr. Surtees, Minor, 
berland. 


Let *, nx*, n* X, be the three numbers; then per queſtion n* n 


e 


Alftone, Cum- 


n' % - 2 ne IS n nl, hencen= „and the three 
| — 
2e +1 '2e +1 
numbers will be x?, X x*, and X x „ where x may be 


661 


taken any number at pleaſure, and e greater than one. 


The ſame anſwered by James Gale, Eſq. Edge ware Road, 


andon. 


E — 


Suppoſe the numbers to be x", x, and 1; then x* + x + 1 muſt be a 
ſquare number, the root of which put =x -n: then x +x+ 1=. 
x*—2nx+n', or x 4-1 =—2nx--n, and by tranſpoſition x + 

n — 1 
2n rn — 1, orx= 


. If n be taken S 2, then x will be 
I +2n 


| 3 9 
== 2, and the three numbers will be 1, 5 and 57 the fum of which is 


49 ; 
— a ſquare number. 
25 
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The ſame n Mr. James Thoubren, Student in Mr. 


erford's School, Lancaſter. © 


Let I, x, and x* repreſent the required numbers, then 1 x + * muſt 
be a ſquare number, the fide of the ſquare of which put = m — x, then 
I+:z+f=r—2mi+rol+r=m-—2? mx, whence x = 
RN and the three -. ack he 1 ' 
Tf three numbers are Im 1 Im reſpective- 
64 


— 


8 
ly, and by taking m = 8, the numbers will be 1, 7. 75 


The ſame anſwered by Mr. T. Coultherd, 


Let x* be the firſt number, n their ratio, and each of the other num 
bers will be repreſented by nx", and n*x* q then per queſt.; n Jn JT 
X x*, orn* n+ 1, muſt be a ſquare number; aſſume 2; a 5. 

* 


2 of — 1 
root, and u n+ l=n —2a n+? and pag {Pc therefore- 


the three numbers will be &, 


2a+1 2 
a may be taken any numbers at pleaſure, provided a be greater than one. 


I 2 a - 11" 
— N, and _— Xx? where x and 


Other anſwers were alſo given by Meſſrs. Ariſtarchus, Adams, Baron, 


Dent, Edwards, Griffith, © Hewitt, Johnſon, Lang ford, Moody, Or- 


pheus, Robinſon, Reed, Simpſon, and the Propoſer. 


8% Dueſtion anſwered by Mr. F. Edwards, Fun. Hoxton... 


Let BD be the given beſect- 
ing line, upon which deſcribe 
a ſegment of a circle, to con- L. 
tain the given angle; and on 
BD conſtitute the rectangle C 
BDLK == to the given area; 
join B&C, the point of in- 
terſection of the circular ſeg. 
with KL; and in CB produc. 
ed, take AB = BC; join DA 
and DC; and ADC is the A A 
required, For AB == BC by conſtr. and by the 38 and 41 ; 

ADC = 2 DBKL == given area by ebe n 

Whenthe circle cuts KL in two points, MC, as in the preſent caſe,, 
the queſtion admits of two ſolutions; and when it only touches it, the- 
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area is a maximum, and when it neither cuts nor touches it, the prob. is 
impoſſible. 


T he ſame anſwered by Mr. x Surtees, Minor, Alſtone, Cum- 
| erlandl. 
Conſtr. Let M be equal to the fide of - * z 


ſquare, expreſſing the given area of the tri- 
angle. On CD, the given biſecting line, 
deſoribe the ſegment of a circle capable of 
containing the given angle ; and at C erect Cr 

DC, and equal to a third proportional to 

C and M; throughr || to DC, draw aB 
Arc, cutting the circle in A; join AC and 
AD, and in AD produced, take DB = AD; 
join CB, and ABC will be the triangle re- BB 
quired, 

For the A BCD = A DCA (Euc. 6. 1.) =4 DC Xx Cr, whence the 
A BCD + A DCA = DCX Cr = M* equal to the given area by conſtr, 
and || lines; and the angle CAB and DC ate Sto the given angle and 
biſecting line by conſtruction. 


Other anſwers were alſo given by Meſſrs. Ariſtarchus, Adams, Baron, 
Coultherd, Dent, Gale, Griffith, Hewitt, Johnſon, Murdock, Orpheus, 
Robinſon, Thoubren, and the Propoſer. 


gth DPueſtion anſwered. by Mr. Foſeph Edwards, Jun. the 


Propoſer. 


Conſtr. Let KF be 
half of the given diff. D 
of the ſegments of the | 
baſe; at F erect the 
indefinite | FO, by 
Prop. 62 of Simp- * 
ſon's Algebra, con- 
ſtruct the rig ht angled 

PGR, having the 

Q = the given one, 
and its area equal to 
half the given area; A 


in KF produced, take 7's 
FB, fo that FB X BK | K EF B 


= PQ*, draw BC, making the / KBC S the given / Q; take KA = 


* 


KB, and from the point C, where BC cuts the indefinite | FO, das 


TA, and ABC ill be the triangle required. 
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For, draw KC, and in KB take BE a, and at E erect ED | KB, 

meeting BC produced in D. Now it is evident that the right angled 
EDB, Pak, are fim. and equal, and.“ each == to half the given area 
conſtr, Fut the s FBC, EBD, are alſo fun, therefore, A FBC 
EBD : . FB“: E * (=KB * Br by conſtr.) FB; KB, 778 
re: TKR X Fe (Kue. 5. 15): * APBC ! AKBC, whence the an- 
tecedents FBC and FBC being the ſame, the conſequents EBD, KBC will. 
be equal i. + e. the EBD= KBC=PRQ= to half the given area, (by 
conſtr.) = 3} ACB (Eads. 5. 1.) 


The ſame anſwered by Mr. John Juul, of Birmingham 

Let M* be equal to the given 
area DC = hatf the de e. 4 E,. 
ſerenge of the fegments of the 
baſe make thei'/1DCE== the 
given angle at the baſe, and draw H 
DEF. and CG perpend.-to-CD 8 
continue DC to . ſo that rect- 
anglx CHD, (Simpſon' Geo. 9. 
6.) may have to the M* the ra- 
tio of CD: DE, draw HA, per- 
pendicular 10 He to meet Ec pro- | 
duced in A draw ABR H to CD A — B g 
meeting ED produced in F, make - 
FB = AF, and join CB, and AC. is the triangle required. 3 

Demonſt, Becauſe AP = == FB, therefore GB — AG =2 GF = 2CD' 
= the given difference of the ſegments of the baſe by conſtr, Moreover, 
by reaſon of || lines the / BAC = DCE==the given one; alſo by ſim. 
As AG 3$GC! CD; DE; but by conſtr. CHD (A6 AF) M* 
„„ PE, therefore by equality AG X AF; M“, AG; GO?» 5 
AGXAF;? * GCXAF (Euc. 5. 15.)-whence the antecedents - being we 
ſame, the conſequents muſt be equal, i. e. 80 XxX AF NM equal to the 
given area by conftruction. 7 

Other anſwers were alſa gi vow benMaſocs Ariftavchus,: Adams; Boro, F 
Coultherd, Dent, Grifeth, gz, 27/9. The Fe T, houbren, and 


Young, I £7 1 M. — 


Queſtion 10 re bj Me. r. Jobn Johnſon, of Birminghani. - 


Let x, y and 2 be the numbers ſought, then x — y, * — 2 and Y—z 
muſt be ſquare numbers, which put re ſpectively equal to 16y*, 25%, and. 
9, then by tranſpoſition x = 16v* + y, x =25v* + z and 1 

9 r* +23 whence v and 2 may be aſſumed at pleaſure; Aſſume v = I 
and 2 l, then y = 10, and x =26; whence x - =26 — 102816 
=4;x— 7= 26 — 1 = 95= 5 and y— 2 10-1 N. vue 


The ſame anſwered by. T homas Coultberd. 


Let 5 *, x*, and 2 be the three numbers; then 5x* — x* is evidently a 
ſquare ; but to make z—x* a ſquare alſo, aſſume bb = 2— *, and z = 
b b + will be a ſquare, It now remains to make 5x*—2 a ſquaze, for 
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which ſuppoſe 4.x" — bb to be the numbers, rn IVEY — 


then 4 * — b, b. = {oe ae there. 
* —.— *. 


#7 
* - 


e will be the 


required where b and n may be taken, any eumbes at pleaſure, * 
| | The ſame anſwered by James Gale, Efq. 
Letz* ＋ 2 1, 22 J. and 4 x, be the numbers, the differences 


of which are &, x —2 * 1nd 2 1 — 1, the two firſt being ſquares; 
there remains only to make 2 x — 1 a ſquafe number, jhe root of 4 


call r, then 2 x —1=ri, and x = bete +2 


+ 1, ien e Now 


if re taken = == 3, ln 20 
Other anſwers were alſo given by Ariftarchus,, Adams, Alliſon, Baron, 
Bearcroft, Dent, Edwards, Griffth, Hewitt, Langford, Liſle, — 


Or "Pearſon Robinſon Reed,. Surtees, Thoubren, Yates," F 
and the Propoſe 7, Jon, > „ en, „ TOung, 


ueſti wered by Mr.” Fohn Surtees, . 
Queſtion 11_anſeoer Eat Cour ä 


Conſtr. On AD = to the given diff. of the - 
fides deſcribe the ſegment of a. circle capa- O 
dle of containing an angle == to the given 
difference of the angles at the baſe 3 from A 
dernit the |] A a= twice a third propor- 
tional to A D, and M = to the fide of a 
ſquare exp r given magnitude; from 
e draw a E D cutting the circle in E; 
join A E D E, and in AE roduced, 
take B E= E D, join DB, on which from A 
E demit the | Er meeting A D produced * 
in C, join B , and AB C will be the tri- 
angle _—, 


22 


re the 
« DCE 310 re alſo fim. and equal Euc. 4.1 
D 908 CB, "oy CSC, 1 C — pe 
= AD thediff. of t ab; ſides 70 and B C, equal to the given diff. 


by conſu. Moreoyer the LED C=E B C=DABE+DE & (Eue.* 
0 


conſtr, DE = EB, and E common to the right angled” - 
refore 6. god equal, and the / D E:C- - 


No. II 


52. 1. 
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92. 1.) therefſo. Z. ABC — CAB = D = DEA = given 
angle (by conſtr.), and becauſe the As DEC and E CB are equal, the 
A D E A is equal to the diff. of the areas of the A8 ACE, EC B 
AD X +4 Aa= M' equal to the given magnitude by conſtr, 


T he jame anſwered by Mr. Foſeph Edwards, Funr. the Pro: 


Conſtr. In the indefinite line 
A M take A B =to half the 
given diff. of the ſides, make 
the / BA C = the comple- 
ment of half the giyen diff. of 


the /s at the baſe, and A 
the Lon point B A mY | 
A meeting AC in C; upon 

AC deſcribe a ſegment of cir- 

cle to containan / = / BAC, 

and in BC take Br, ſo that Br x 

BA may be =the given diff, 

of the areas; draw ru] AM, 
meeting the circie in , 
through which point and C 
draw Cn M, meeting AM in 

M, and from M draw M L, 
making the CML = 


CMA. Laſtly, from A e draw An 
AML will be the triangle required. 


Demonſtr. Draw ea F || CB. By conſtr, the / BAC = / AnC= / 
Ln M =to the complement of halt the given angle by conſtr. there 
fore the As n ML, CMA are ſim. and conſequently the / =» LM = / 
ACM, a circle will therefore paſs through the points ACLM ; more- 
over MC diſects the / AML, therefore. by.prop. 13 Simpſon's Trig. 
BA will be == half the diff. of the ſides AM, ML == half the given 
diff. by conſtr. and becauſe MC biſects the 4 AML, 3n F X AM + 
n F X ML = the area of the 0 ML, and conſeq. » F X 
AB == to the difference of the areas of the As AM n, n ML, equal to 
RA X Br, equal to the given diff, by || lines and conſtr. 


Other anſwers were alſo given by Meſſrs. Ariflarchus, Baron, Coults 
ad, Johnſon, Orpheus, Robinſon, Thoubren, and Young. ; 


Te 


L, meeting ML in L, and 


W414 2 


4 
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12th Dueſtion an ſauered by Sancho, the Propoſer. NAB 
Conſtr. Let M == half the ; when t 
given baſe, and AC = the given Wh is great 
biſecting line, which produced till other p 
FAX AC M'. AF take Othe 
AN = AC, and make FT* = | herd, 1 
FN X FC; with the baſe FT The 7 
and fide FA. Conſtr. the ifoſce- e 
les triangle FAT, having the fide 
TA= AF. From A on AT Let 1 
ſet of AI = AC, and join IC, altitude 
IF, Then circumſcribe the A 12 
IFC with the circle FIC, and FF piece C 
through A |] IC, draw HE, cut- ſecond ; 
ting it in H and E, join HE, and drawn u 
CE, and HCE will be the tri- parabol. 
angle required, ; 
Demonſtr. From A on IC = 
demit the L AG, and produce of « 


IA to cut the circle inn. Then corol. { 
becauſe AI = AC by conſtr. and AG common to the right angled As Lo 
AIG, AGC, they are fim. and equal (Euc. 6. 7. and 4. I.) therefo. IG = f 

GC, and (by Euc. 3. 3.) GA will paſs thr the center of the circle +5 dr 
FIC, whence HA = AE, (Euc. 1. 29, and 3. 3,) conſequently AC bi- X28: 


ſects the baſe, and is equal to the given biſecting line by conſtr. Moreover, tha hols 
FAXAC = HA X AE (Euc. 5.35) = HA* = AE* M. (by conſtr.) vided b 
== to the given baſe ; again, fince FA X AC = HA X AE =IA X 1 Wl .coong! 
n (Euc. 3. 35.) and IA = AC = NA (by conſtr.) An AF, but AF 

= AT (by conſtr.) thereſo. FN = TI, and conſequently TIX T n= motion, 


FN X FC = TF“. by conſtr. whence FT is a tangent to the circle in F 
(Euc. 3. 37.) as it ought to be when the / IFC is a maximum, for IC 
being given, the greater the ſeg, deſcribed upon it is, the leſs will be the e 
contained / IFC, and vice verſa (Euc. 3. 31.) for beyond that limit the 3 
rob. will be impoſſible, becauſe a leſs ſegment cannot reach TF. Moreover, LV 25 
it is evident that the // IFC is equal to the difference of the les CEH ken od 
and CHE, becauſe the arc IC is equal to the difference of arcs HIC and EC. WM vill def 
Cor. If the difference of the angles at the baſe had been of a given 


magnitude, inſtead of a maximum, the / IFC muſt be made equal to that 9 Again 

given diff. which would be the the 59th prob, of Simpſon's Algebra. he fe 2 

T he ſame anſwered by Mr. Foſeph Edwards, Jun. 352: tives the 

Who derives the A from the general problem done on page 9% 21 
of Simpſon's Algebra, Jad Edition, as follows (and who alſo remarks, that = 


the queſtion is only poſſible when the given biſecting line is leſs than half 
the baſe). In AB produced (ſee Fig. to the Gen. Sol.) take CK to AC in 


the duplicate ratio of AC to the given biſecting line, draw KL |] AC; F Vat 
then, by prob. 42, Simpſon's Geom, deſcribe a circle to paſs through the 8 
points A, B, and to touch KL in the point N; draw NA and NB, and (= 


II. 


72 
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NAB will be the A required. For the prob. is evidently impoſſible, 


when the circle does not touch KL ; and the / in the circular ſegment 


is greater than any other formed by lines drawn from A 
other point in KL (Ecu, 1. 92.) r B, to meet in any 


Other anſwers were alſo given by Meſſrs. Ariſlarchus, Baron, Coult- 
herd, Moody, Orpheus, Robinſon, Fc — Young. 4 


The Prize Queſtion anſwered by Mr. Surtces, Minor, Alſtone, 
umberland. | 

Let b == the area'of the cylinder, a = itz 
altitude, x = EI any variable altitude, d = 
Il = GG, a= 16] fot, and ſuppole the 
piece CC, GG, to be drawn up n feet per 
ſecond ; then tu (= GI) = the height 
drawn up in any time t: alſo let EOLI be a A 
parabola Then (per Emerſon's Me- 
chanics, corol. 6th. prop. 97)dtn V 2; x 
— the quantity running out (per ſecond) 
of a hole = GGII at x depth; and by 
corol. 2, prop. 98, ſame book. As the 
area GGII } the area GOIL? : din Vz 
E VIa -i R- x V= 
X 2 s == the true quantity running out of 
the hole IGGI per ſecond, which be 
— b, will give the — — 
deſcending ſurface. Now by the laws of 
— Hh 


1 2dV2s 


motion, t= 


9 


2 e e fluent of which being found, and 4 


taken =tn it will give t = the time in which the ſurface of the water 
will deſcend'to the top of the hole. 


fame prop.) 2dr V2 s = the true quantity runing out per ſecond after 
the ſurface of the water is below the top of the hole, and divided by b,, 


gives the velocity of the deſcending ſurface, By the laws of motion, T 


212 3d 3b | 
rr maT in 
3 V 28x 


ine, and when 2 =D, T is infinite, fo of conſequence T +t 
[= the time of a-compleat enkaaſiion) is allo infinite | « 


— 


Again, Let x == any variable height leſs than tn ; then (by Cor. 1. 


— — — 
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NEW QUESTIONS, 
To be Anſwered in the Next COMPANION. 


No. IL 


1 Quseſtion (14) by Mr. T. Hewitt, of Bunhill-Roev. 


ON the firſt of June, 1798, the ſun's true amplitude from the eaſt, 
towards the north, and his declination in one ſum, was found to be equal to 
the co-latitude ; where did this happen! 


2nd Quęſtion, (15) By Mr. Thomas Coultherd, Frofterly. 


A gentleman bought the right of encloſing two fields; the one is to 
be in the form of a circle, and the other in that of an Ellipſe, whoſe 
two axis are as 3 to 2, the ſum of the greater axe, and the diameter of 
the circle is to be 120 poles; alſo for every ſquare pole, encloſed in the cir- 
cular field, he is to pay 6 ſhillings, and for the ſame quantity in the 
other, 4 ſhillings. I defire to know the content of each field, ſuppoſing 
he hath the leaſt ground poſſible for his money. 


34 Quęſtion (16) By Maler James T houbren, at Mr. Ru- 
tber ford: Academy, Lancgſter, Durham. 

As I was ſurveying a triangular piece of ground, I obſerved a road 
that lay through it, which divided its area into two equal parts, cutting 
the baſe, or longeſt fide, at an angle of 40, and paffing through the 
vertical angle: Alſo the fide te to the given angle is 7 chains, and 
the whole vertical angle 860 14', From hence it is required to find the 
area, the length of the ſaid road, admitting it to be a ſtraight line, and 
the other two fides-of the triangle. | 

4th Dueſtion (17) by Mr. Thomas Coultherd. 

In one of the front windows of the ſchool room of Froſterly, which 
declines 160 30“ from the ſouth towards the weſt, I obſerved a pen 6 
inches long, ſtuck up againſt the glaſs; the lower end at the diſtance of 
4 inches from the weſt fide of the window, and the other inclined to- 
wards the eaſt fide at an angle of 300 with the horizon. I deſire to 
know what diſtance the upper end of the quill was from the extreme point 
of its ſhadow, upon the upright plane on the fide of the window, which 


makes an angle with the glaſs of an 1000 at 10 o'Clock on Lammas day, 
1798, (true time) the latitude being 549 56', | 


5th Queſtion (18) by Mr. William Hilton, Liverpool. 
Given the baſe and vertical angle of a plain triangle to conſtruct it; 
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— 


when the rectangle under the ſum of the fides, and the line bilecting the 
vertical angle, and terminating in the baſe, is of a given magnitude. 


61h Dueftion (19) by Mr. Foſeph Edwards, Junior, Hoxton. 


It is required to find a point p, in the diameter of a given ſemicircle, 
ſuch that, if from it two right lines AP and PB be drawn to meet the 
circumference, the former, in a given point A, and the latter | to the 
diameter of the given ſemicircle, and meeting the circumference in B, 
that the difference of their ſquares may be equal to a 27 rectangle, 
likewiſe to determine a point in the diameter, from which, if two right 
lines be drawn as above, the ratio of their ſquares may be given. 


oth Qugęſtion (20) by Mr. James Woolfenden. 

The ſquare of half the difference of the fides, leſs the ſquare of half 
the difference of the ſegments of the baſe, made by the line biſecting 
the vertical angle, is to the ſquare of the ſegement of this line, in- 
cluded betwixt the baſe, and a perpendicular demitted thereon from either 


extremity of the baſe, as one fide of the triangle is to the other. Re- 
quired the demonſtration. 


8th Qugſtion (21) by Mr. John Fletcher, of 4 


In a plane triangle are given the vertical angle and the ſum of the in- 
cluding fades, to determine it when the rectangle under the baſe and the 
difference of the ſaid fides is of a given magnitude. 

N. B. The above Queſtion is Queſtion 174 in Mr, Whiting's De- 


lights, and is there ſolved algebraically ; but, as it admits of a neat- 


geometrical conftruction, ſuch a one is here required. 


eth Quęſtion (22) by Mr. William Hilton. 


Given 13 baſe and vertical angle of a plane triangle to conſtruct it 
when n times the greater ſegment of the baſe, made by the perpendicu- 


4 


lar from the vertical angle added to m, times that perpendicular is a 
given quantity, or a maximum, n and m being given numbers. 5 


10th. queſtion (2 3) by the ſame. 
In a given ſegment of a circle, ADC B, deſcribed on any given tins 


AB, it is required to inſcribe the chord CD given in length, fo that the 


zectangle of the perpendiculars demitted from C and D on AB (produced 
if neceſſary) may be of a given magnitude. 


11th Dueſtion (24), by Mr. Fohn Fletcher, of Liverpool. 


Three points; A, B, and C, being given, it is required to find a fourth 
D, from which, if lines be drawn to the former three, m X AD“, n X 
BD, and p X CD), ſhall have given differences. 


12th Dueſtion (25) By yy Fohn Surtees, Alſtone, Cum» 


erland. 


It was ſaid. that a Newcaſtle Kerloun kad undertaken, for. a trifling 
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Wager, to jump, or drop himſelf from the top of Wearmouth bridge, at 
Sunderland, into the river; and, of courſe, then to ſwim out again; and 
on the day fixed, a number of people ailembled to ſee him perform, but 
were en | 

Now, fuppoling him to have dropt from the top of the paling on the 
center of the ſaid bridge, which is at leaſt 116 teet above the bed (or 
bottom) of the river. Query, With what velocity will he firike the 
dottom ? and alſo, whether he would receive any injury by the ſtroke; 
admitting that he would meet with reſiſtance, equal to that of a globe of 
the ſame denſity, and one foot diameter; depth of the water = 22 feet, 
and denſity of the air, water, and the globe, or Keelman, to be as the 


numbers 14, 1000, and 1030 reſpectively ? 
1 3th Pueſtion,( 26)by Mr. Edward Bulman, Alſtone, Cumberland, 


Seeing an Exciſeman's ſtaff, in form of a cylinder, 2 of an inch dia. 
meter, and 26 inches long, immerſed in a veſſel of beer at one end, and 
the oth-r reſting on the edge of the veſſel, three inches above the liquor; 
I obſerved 13 inches along the ſtaff's axis to be dry. Required the weight 
of the ſtaſl, a cubic inch of beer weighing 5949 or. averdupois. 
We have, at the defire of ſeveral of our ingenious correſpondents, ze. 
ſed the above queſtion ; the anſwers hitherto given not appearing ſatiſ- 
tactory to them, as moſt of them are of an opinion, that ſamo weight muſt 
reſt on the edge of the veſſel. 


14th Queſtion, (27) by Mr. George Sanderſon, London. 


It is required to deſcribe the line that is the locus of this equation, 
8 y ; and to find the abſolute values of y, when a # 


and — > reſgectively · 


The reaſon of re- propoſing this ſimple queſtion will be given with an 
anſwer in the next Companion. k 


15th Queſtion (28, by Mr. Foſeph Edwards, Sen. Hoxton. 

A certain Gentleman's houſe is ſupplied with water from a neighbouring 
reſervoir, by. means of a ſtraight flender horizontal pipe, d feet long. It 
is obſervable, that the velocity of the effluent water increaſes after the cock 
is opened. Query, the velocity of the water in the 8 the cock bas 
deen opened any given time ; the reſeryoir being conſtantly full, and its 
Tutface © feet above the pipe? 


| Prize Pueſtion, by Toſeph Edwards, Sen. 
{ Whoſoever anſwers it by the 1 of March, has a chance, by lot, to win 
"ON  _ —- .- - » twelve Companions. ] © | ' 
If a ball A, whoſe diameter is equal toc, move upon a ſmooth horizon- 
tl plane, with a velocity equal ta d feet per ſecond; and ſttiks the quieſcent 
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ball B, whoſe diameter is equal to 2 C: Required, their velocity after 
collifion, ſuppoſing the direction of B ina vertical plane, pafling through 
both their centers; and alſo, that both bodies are elaſtic, and of equal 
denſity. ws 


— 


A Diſcourſe on the Locus for three and four Lines, celebrated among 
the ancient Geometers, By H. Pemberton, M. D. RE. S. Lond. ef 
R. A. Berol. S. In a Letter to the Reverend Thomas Birch, 
D. D. Secretary to the Royal Society, 


SIR, Doc. 15, 1763. 


Read at R. S. MY worthy friend, and aſſociate in my early ſtudies, 


15 Dec. 1769. the collector of the late Mr.  Robins's mathema- 
matical tracts, thought it conducive to a more compleat vindication of 
the memory of his friend againſt an inſinuation prejudicial:to his candour, 
to make ſome mention of the courſe I took in my early mathematical 
purſuits, and how ſoon I. became attached to the ancient manner of treat- 
ing geometrical ſubjects, This gave occaſion. to my looking into ſome of 
my old papers, amongſt which I found a diſcuſſion of the problem relating 
to the locus ad tres if quatuor. lineas, celebrated among the ancients, 
which I then communicated to a friend or two; whoſe ſentiments of thoſe 
ancient ſages were the ſame with mine. What I had drawn up on this 
ſubject is contained in the 4 I herewith put into your hands, which: 
if you ſhall think worthy. of being laid before. our honourable ſociety, 
they are intirely at your diſpoſal, h — 
| I. am your moſt obedient ſervant, 

| H. PEMBERTON, 

E deſcribing a conic ſection through the angles of a- quadrilateral 

with two parallel fides, is ſo ready a means of affigning loci far the 


ſolution of ſolid problems, that it cannot be doubted ; but this gave riſe to 


the general problem concerning three and four lines mentioned by Appol- 
lonius, and deſcribed by. Pappus; and it may. be learnt from Sir Iſaac 
Newton, who. has confidered the problem, how eaſily the moſt. extenſive - 
form of it is reducible to- the caſe, which I have ſuppoſed to give riſe 
to it, ; — 

Sir Iſaac Newton refers the general problem to this: any quadrilateral- 
ABCD being propoſed, to find the /ocus of the point P, whereby PRQ. 
being drawn parallel to- AC, and 8PT parallel to AB, the | 
ratio of the rectangle contained under QP, PR to that under Tas, XXIV. 
SP, PT ſhall be given; and this by purſuing the ſleps, Fig. 1. 
whereby he proves, that the point P will in eyery-quadri- 


lateral be in a conic ſection, may be readily reduced to the caſe of a qua- | 


cilateral with two ſides parallel, after hows manner. Draw Bt and DN. 


Ss 


- 


1 
N 
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Nel to AC, then find the point M in ND, that the rectangle under 

DN de to that under ANB in the ratio given, and draw Cr Md: 

Here Re will be to AQ, or SP, as MD to AN, and Br, or AP, to Tf 
as ND to NB whence the re le under Rr, QP will be to that under 
SP, Tt as that under MDN to that under ANB, that is, in the ratio 
given of the rectangle under RPQ to that under SPT, Therefore, by 
taking the ſum of the antecedents and of the conſequents, the rectangle 
under rPQ will be to that under SPY, that is, to the rectangle under 
AQB, in the quadrilateral ABCd, whoſe two fides AC, Bd, are parallel, 
in the given ratio. 

In like manner, if three of the given lines paſſed through one point, 
as the lines CA, CB, CD, and the rectangle under QPR be to that under 
SPT in a given ratio, this caſe is with the ſame facility reduced +; 2. 
to the like quadrilateral thus. 8. 

Draw BE parallel to AC, that ſhall cut ST produced in #, and let the 
point F be taken, that the rectangle under CA, EF be to the ſquare of 
AB in the ratio given; then CrF being drawn, Bf, or QP, will be to 
T. AC to AB, and Rr to AQ, or SP, as EF to AB; whence the rec- 
tangle under QP, Rr will be to that under Tt, SP, as that under AC, 
EF to the ſquare of AB, that is, in the given ratio of the rectangle under 
QPR to that under SPT, and the rectangle under QPr will be to that 
under SPf or AQB in the quadrilateral ABCF, whoſe two fides AC, BF 
are Hel, in the ſame given ratio. 

Now let ABCD be a quadrilateral having the two fides AC, BD 2 
let, with any conio ſection pafſing through the four points A, B, C, D; 
pie. 3. 4. 5 alſo, the point E being taken in the ſection, and EFG 

8. % F. 9. being drawn parallel to AC or BD, let the ratio of the rec- 
tangle under AGB to the rectangle under FEG be given: then the conic 
ſection will be given. 

Let the fides AB, CD meet in M, and draw Ml biſecting AC and BD 
in K and L. Then the diameter of the ſection, to which AC and BD 
Fig. 3, 4. = lines ordinately applied, will be in the line MI; and if 

18+ „ NP, us are tangents to the ſection, and parallel to AC and 
BD, the points O, R, in which they interſect MI, will be the points of 
their contact, and the vertexes of that diameter. But the ſquare of NO 
is to the rectangle under ANB, and the ſquare of AR to the rec | 
ander AQB, as the rectangle under EGH or FEG to that under AGB, 
therefore in a given ratio; but the ratio of NM to NO, the ſame as that 
ef A to QR, is alſo given; whence the ratio of the ſquare of NM to 
the rectangle under ANB, or of the ſquare of OM to the rectangle under 
KO L, is given, as likewiſe the ratio of the ſquare of RM to the rectangle 
under KR L. | 
Fig. 3 Now in the ellipfis the ſquare of Mad, the diſtance of the 
* ** - remoter yertex of the diameter OR from M, is greater than 
the rectangle under KOL; that is, the ratio given of the rectangle 
under FEG to that under AGB, muſt be greater than the ratio of the 
Muare of half the difference between AC and BD to the ſquare of AB, 


— 


tangle ut 
MO to tl 
under KI 
—— 
* As 1 
under Ac 
the recta 
the recta 
wider AC 
ſquare of 
Auare of 


Et, 

ler But in the hyperbola the ſquare of MO is leſs than the rectangle under 
KOL; whereby the ratio of the rectangle under FEG to that Fig. 4. 

Tr under AGB, hall be leſs than that of the ſquare of half the Fig 

der difference between AC and BD to the ſquare of AB“. 

tio In both caſes, if the point T be ſuch, that the le under MOT 

by be equal to that under LOK, whereby MO ſhall be to in 

gle 

der 

lel, 

int, 


the given ratio of the ſquare of MO to the rectangle under Fig: 5, 4. 

LOK, the given rectangle under KML will be to the rectangle under. 

LTK (by Prop. 35, L. 7, 7) in this given ratio, and therefore 
— 3 | 


iven; conſequently the points O will be given. 

3"1n like manner, if the rectangle under MRV equal to that under 
Ader LRK, ſo that MR be to RV in the given ratio of the ſquare of RM to 
| the rectangle under LRK, the given rectangle under KML (by 
„2. 22, L. 7, Papp.) will be to the te under L VK in the ſame gi 
the proportion, whence the points V and R will be given. 
e of hus in both caſes the points T and V will be found by applying to 


e to the given line KL a rectangle exceeding by a ſquare, to which the grven 
rec- rectangle under KML ſhall be in the given ratio of the ſquare of to- 
AC, the rectangle under KOL, or of the ſquare of MR to the rectangle under 
inder KRL; MO being to OT, and MR to RV, in that given ratio. 
that But in the laſt place, if this given ratio be that of _—_ Fi pn 
By ſo that the ſquare of RM be equal to the rectangle under KRL, 8, 
by adding to both the rectangle under MRL, that under RME will be 
aral- equal to that under KM, LR, and MR to RL as KM to LM, and the 
„ D; vertex R of the diameter RI will be given, the conic ſection being here 
EFG a parabola, this diameter having thus but one vertex. 


280. Hitherto the point E, when the line EFG falls between AC and BD, 

conic 6 without the quadrilateral, and within the lines AB, CD, when EFG is 
without the quadrilateral. D 

d BD But when E is within the lines AC, BD in the firſt caſe, and without 


d BD in the ſecond, the locus of the point E will be oppoſite ſeotions, each paſſ- 
and if ing through two angles of the quadrilateral. | 
C and When one ſection through A and C, and the other through B 
ints of and D; then if the drameter MI be drawn, as before, and to KL be ap- 
plied a deficient by a ſquare, to which the given rec- Fig. 6. 
tangle under KML ſhall be in the given ratio of the ſquare of K 
MO to the rectangle under KOL, or of the ſquare of MR to the ns - 
under KRL, the points T and V, conſtituting the rectangles under KTL. 


__— 


CIR 
— 


* As the ſquare of OM fall be greater or leſs than the rectangle 
under AOL, the ſquare of NM will be reſpec tive A eden leſs 1 
the rectangle under ANB ; therefore the ratio of the ſquare of NO 10 
the rectangle under ANB, that is, of the rectangle u FEG to that- 
wider AGB, will be accordingly greater or leſs than the ratio of the 
ſquare of NO io the ſquare of NM, which is the ſame with that of the 
lyuare of the difference between AK, BL ta the ſquare of A. 

. t See page 511. | 
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and under KV L, being thus found, MO will be to OT, and MRR to RY, 
in this given ratio (by Prop. 30, L. 7, Papp.) O and T being the ver. 
texes of the diameter MI. X 

But the rectangles under KTL, KVL cannot be affigned, as here re. 
quired, unleſs the ratio given for that of the ſquare of OM to the rec. 
tangle under KOL, or that of the ſquare of RM to the rectangle under 
KRL, be not leſs than that of the rectangle under KML to the ſquare of 
half KL; that is, when the ratio of the ſquare of ON to the rectangle- 
under ANB, and that of the ſquare of RQ to the rectangle under AQB, 
or that of the given ratio of the rectangle under FEG to that under AGB 
is not leſs than that of the rectangle under AK, BL to the ſquare of half 
AB, or of the rectangle under AC, BD to the ſquare of AB. 

But if one of the oppoſite ſections paſs through A and B, and the other 
through C and D, the ratio of the rectangle under FEG to that under 
Fie. 7 AGB will be leſs than that of the rectangle under AC, BD to 

8. % the ſquare of AB. For CL. being drawn parallel to AB, and 
AD joined and continued to M, the line DM ö falls wholly within the ſec. 
tion paſſing through C and D: therefore KM. is leſs than KL, and the 
ratio of KD to KL. leſs than that of KD to KM, that is, of BD to AB; 
whence BK being equal to AC, and CK to AB, the ratio of the rectangle 
under BK to that under CK L, being the ratio of the rectangle under 
EGH, or FEG, to that under AGB, will be leſs than the ratio of the 
rectangle under AC, BD to the ſquare of AB. | 

And here the point L is given; for the given rectangle under BKD is 
to that under CKL in the given ratio of the rectangle under HGE, or 

that under FEG, to the rectangle under AGB; hence CK, equal to AB, 
being given, KL is given, and conſequently the point L. 

Again, BL being joined, and NEOP drawn parallel to AB, alſo GEP 
continued to Q, as AG, equal to CG, to Fd fo will CK be to DK, and 
OP to EG, equal to OB, as KL to BK, conſequently the rectangle under 
OP, AG will be to that under EG, Fd as that under KL, CK to that 
under KB, DK, that is, as the rectangle under AGB to that under FEG; 
and by combining the antecedents and conſequents the rectangle under 
PEN will be to that under GEG. in the ſame given ratio. "7 

' Moreover DK being to AC as KM to CM, the ratio of DK to AC, 
that is, the ratio of the rectangle under BKD to-the ſquare of AC, will 
be leſs than the ratio of KL to CL, or the ratio of the rectangle under 
CKL to that under AB, CL; therefore, by. permutation and inverſion; 
the ratio of the rectangle under CKL to the rectangle under BK, that 
is, the given ratio of the rectangle under NEP to that under ANC, equal 
to that under GEQ, is greater than the ratio of that under AB, CL to 
the ſquare of AC. And hence the oppoſite ſections paſſing through the 
angles of the quadrilateral AEC L, whele fides AB, CL are parallel, will 
be given as before. 

Fig. 6 When the given ratio-of the ſquare of OM to the rectangle 

18. 0, under LOK ſhall be that of the rectangle under KML to the 
uare of half KL. whereby the given ratio of the rectangle under EEA 
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to that under AGB ſhall be that of the rectangle under AC, BD to the 
ſquare of AB, the points T and V ſhall unite in one, biſecting KL, and 
the points O and R ſhall alſo unite in one, dividing the line KLM har- 
monically ; and then the locus of the point E will be each of the diagonals 
of the quadrilateral. 

In the laſt place, if the diagonals AD, BC of the quadrila p, 9 
teral were drawn, cutting GE in I and K, and the ratio of the * * 
rectangle under KEI to that under AID were given, and not that of the 
rectangle under GEF to that under AGB; then the interſection of theſe 
dizgonals, as L, will be in the line drawn from M biſectiog AC, and 
BD, and the point L will fall within the quadrilateral, whereby the 
/ocus, when an ellipfis or fingle hyperbola, will be affigned by the 36th 
propoſition of the foreſaid hook of Pappus: and when oppoſite ſections, 
by the 30th propoſit ion, or be reduced to the preceding caſes thus. 

Since KG will be to GB as CA to AB, and IG to GA as BD to AB, 
the rectangle under KGI will be to that under AGB, in the given ratio 
of the rectangle under AC, BD to the ſquare of AB. Therefore when 
the ratio of the rectangle under KEI to that under AID is given, the rec- 
tangle under AID alſo bearing a given ratio ta that under AGB, the ratio 
of the rectangle under KEI to that under AGB will be given, and in the 
laſt place the ratio of the rectangle under GEF to that under AGB will 
be given, this rectangle under GEF being the exceſs of that under KG1 
above that under KEI *. And thereby the ſections will be determined, 
as before. 

AND thus may the locus of the point ſought be affigned in all the 
caſes of this ancient problem, which Sir Iſaac Newton has diſtinctly ex- 
plained. The other caſes, he has alluded to, may be treated, as follows. 

When three of the given lines ſhall be parallel, as AC, BD, and HI 
the fourth line being AB, and KELM being parallet to AB, Fig. 9 
the ratio of the rectangle under KEL to the rectangle unden ** 
EG and EM ſhall be given; that is, three points, A, B, and H being 
given in the line AB, with the line GE inſiſting on AB in a given angle, 
that the rectangle under AGB ſhall be to that under GH and GE in a 
given ratio: then take AN equal to BH, and draw NO parallel to AC, 
BD, and HI, | 

Then if NP be drawn, that PO be to ON in the given ratio, NP will 


be given in poſition, and PO will be to ON, that is, EG, as the rectangle 


under KEL to that under EM, EG; fo that the rectangle under KEL will 
de equal to that under PO, EM. But the rectangle under OKM is equal 
to the exceſs of that under OEM above that under KEL+; therefore the 
rectangle under OKM, or that under NAH, or under NBH, is equal to 
that under EM and the exceſs of OE above OP, that is, to the rectangle 
under PEM; the point E therefore is an hyperbola deſcribed to the given 
iymptotes PN, MH, and paffing through A and B. 

* By Prop. 193, Lib. 7, Papp. ' * 

t By Prop. 194, Lib. 7. Papp. | 
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Again, if two of the given lines only are parallel, but the rectangles 


otherwiſe related to them, than as above. Suppoſe the ratio of the rec. 
tangle under AG, EF to that under BG, GE is given. Let CD meet AB 


in L, and let HEI, MFN be drawn parallel to AB, and LK parallel to 
Fis. 10 AC and BD. Then the parallelogram EM will be to the 
R parallelogram EB in the given ratio. Take AO to OB in 


That ratio, and draw OP parallel to AC and BD. Here the point O will 


be given, and the parallelogram PA will be in the given ratio to the 
parallelogram PB; whence AB will be to BO as the parallelogram BH 
to the parallelogram BP, and as the difference between the parallelograms 


EM and EB to the parallelogram EB, conſequently as the parallelogram 


GM to the parallelogram PG; therefore the ratio of the rectangle under 
AG, FG to the rectangle under EG, EP or OG will be given; and in 
the laſt place the ratio of FG to GL being given, the ratio of the rec. 
tangle under AG and GL to that under EG, OG will be given. And 
thus three points, A, L, O, will be given with GE inſiſting on AB in 
given angle, as in the preceding caſe. * 
Moreover, AC and BD being parallel, AB and CD may be alſo 
Pie. 11 parallel. And then, when the ratio of the rectangle under 
8 Ag to that under GEF is given, the determination of the 
locus is ſo obvious as not to have required a diſtinct explanation, But 
when the rectangle under AG, EF bears a given ratio to that under BG, 


GE; let the diagonals AD, BC be drawn, and HELK drawn parallel to 
AD. Then the rectangle under HEE wilt be to that under KEI in the 


fame given ratio; and if CM be taken to M3 in the ſame ratio, the 


lines MNP, MOQ drawn, the firſt parallet to AC, BD, and the other 


rallel to AB, CD will be given in poſition, and the diagonal BM wil 
iſect both IK, NO, and HL; therefore the rectangle under HEL being 


to that under KEI as MC to MB, that is, as NH to NK, here by divi- 


fion the rectangle under HEL will be to that under IHK“ as NH te 
HK; therefore equal to that under NH and IH or KL. But the 

_ tangle under NEO is equal to the ſum of the rectangles under HNL and 
under HEL IH; therefore the rectangle under NEO is equal to that unde 
NH, NK, equal to that under APD, that is, equal to that under PAQ 
or that under PD, the diagonal BM biſecting both PQ and AD, Bu 
thus the point E is an hyperbola deſcribed to the aſymptotes MN, MO 
and paſſing through A and D. 


THE determination of this locus for three lines is ſolved almoſt exph 
citly by Appollonius in the three laſt propoſitions of his third book « 
Conics. For if the three lines propoſed were AB, AC, BC, and i 
Nr. 19 point ſought D, that the ratio of the rectangle under ED 

18. 14. (the line EF being drawn parallel to BC) ſhould" be in 

4 given ratio to the ſquare of a line drawn from D to BC 

a given angle, the ſquare of which line will be in a given ratio to t 


n 


— wh 


* By the prop. of Papp. before ciled. t By the ſame. 
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1 le under BE, CF; then if BH, CI are drawn parallel to AC and 
ngles Ag reſpectively, alſo BDL, CDK drawn through D, the ſquare of BC 
> rec- vill be to the rectangle under BK, CL as the rectangle under DF, DE 
t AB WE to that under CF, BE. 

lel to Hence if the ratio of the rectangle under DF, DE to the ſquare of a 
o the 


line drawn from D on BC in a given angle, is given; the ſquare of this 
line being in a given ratio to the rectangle under CF, BE, the ratio of 
) will de rectangle under BK, CL to the ſquare of BC will be given; whence 
to the : conic ſection paſſing through D will in all caſes be given. 
m BH In the firſt — let the point D be within the angle BAC. Then if 
dgrams BC be biſectel by the line AM, this will be a diameter to Fig. 12 
logram Wl he conic ſection, which ſhall touch BA, AC in the points 8 12. 
> under B, C, and BC will be ordinately applied to that diameter; the vertex of 
and in W this diameter being N, the given ratio of the rectangle under BK, CL to 
he rec- Wl the ſquare of BC will be compounded of the ratio of the ſquare of MN 
Andes the ſquare of NA, and of the ratio of the rectangle under BAC to the 
\B in « Wfourth part of the ſquare of BC; and thus the line AM will be divided in 
| N in a given ratio, and the point N, one vertex of the diameter, to 
be alſo Wyhich BC is ordinately applied, will be given. 
e underfl If AN be equal to NM, the point N will be the only vertex of this 
i of the Wliameter, and the ſection will be a parabola. | 
Otherwiſe by taking the point O in AM extended, ſo that the ratio of 
der BG, o to OM be the ſame with that of AN to NM, the point O will be 
rallel tone other vertex of the diameter. | X I 
II in the And here if the ratio of AN to NM be that of a greater to a leſs, the 
tio, weint O will fall beyond M from A within the angle BAC, the conic 
the other:1ion being an ellipſis. 
BM v3 But if the ratio of AN to NM be that of a leſs to a greater, the point 
L being will fall on the other fide of A, amt the ſection will be an hyperbola, 


by div And in this caſe if the oppoſite ſection be drawn, that alſo Fig. 13 
8 . ain be the locus of the point D within the angle vertical to * 
the 


be angle BAC. 

In the laſt place, if D be in either of the collateral angles, AM drawn 
6 before will contain a ſecondary diameter in oppoſite ſections, one of 
which ſhall touch BA in B, and the other CA in C. Then Fi 
{one of theſe ſections paſs through D, the ſections will be Fig- 14. 
ren. For here PAQ being drawn through A parallel to BC, the 
ven ratio of the rectangle under CL, BK to the ſquare of BC will be 
e ſame with that of the given rectangle under BAC to the ſquare of 


INL and 
that unde 
der PAQ 
AD. Bu 
IN, MO 


moſt exp: therefore AP is given, and thence the ſections. For let RS be the 
d book W.-ndary diameter, to which BC is ordinately * and T the center 
gol _— the - oppoſite ſections. Then the ſquare of BM will be to the rec- 
inder 


gle under AMT as the ſquare of the tranſverſe diameter conjugate to 
: ſecondary diameter RS to the ſquare of this ſecondary diameter; and 
2 line were drawn from M to P, this would touch the hyperbola BP in 
*, and the ſquare of AP will be to the rectangle under MAT in. tbe 


ld be in 
to BC 
ratio to d. 


— 


Apoll. conic. L. II. prop. 40. 
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ſame ratio; therefore the given ratio of the ſquare of MB to the ſquare of 
AP will be that of the rectangle under AMT to the rectangle under 
MAT, or the ratio of MT to AT; conſequently the ratio of MT to AT 
is given, and thence the point T. But alſo the diameter RS is given in 
magnitude, the ſquare of RT or of ST being equal to the rectangle under 
MTA; whence in the laſt place the tranſverſe diameter conjugate to this 
is alſo given; for the ſquare of this diameter is to the ſquare of RT u 
the given ſquare of BM to the rectangle under AMT now alſo given. 
Fig. 15 But a more fimple caſe may alſo be — in three lines, 
18+ *% when the ratio of the rectangle under EDF ſhould be equal 
to the rectangle under a given line, and that drawn from D to BC in a 
given angle. | 
This line will bear, both to BE and FC, a given ratio, and the rect. 
angle under EDF will be in a given ratio to the rectangle under the 
given line and EB or CF. | 
Let the line given be H, and take MB and NC, that the rectangle 
under MBC, and that under BCN be to that under BA and H in the 
giyen ratio of the rectangle under EDF to that under BE and H, BM 
and CN being equal. Then draw from M and N lines parallel to BA, 
CA, which ſhall interſect EF in K and L, whereby, MK cutting CA in 
I, the rectangle under MBC will be to that under BA and H as the rect- 
e under BMC to that under MI and H, and alfo as the rectangle 
nader EKF to that under KI and H, that is, as the rectangle under EDF 
to that under H and BE or MK, whence by adding the antecedents and 
conſequents the rectangle under KDL will be to the rectangle under H 
and MI in the ſame given ratio, which is alſo that of the rectangle under 
BMC to the ſame rectangle under H and MI: the point D therefore is in 
an hyperbola paſſing through B and C, having for aſymptotes the lines 


MK and NL given in poſition, the rectangle under KDL being equal to 


that under BMC, or that under MBN. ; 

If the two lines AB and AC are parallel, the locus may be known to 
be a parabola by the laſt propoſition of the fourth book of Pappus. 

But if BC were parallel to one of the other, the /ocus-will be an hyper- 
bola, as the preceding, but aſſigned by a ſhorter proceſs. 

Fir. 16 Suppoſe the given lines to be AE, AF, and BC parallel 

ig» 10. to AF. And let the le under EDF be equal to that 

under DG, and the given line H, the line EG making given angles with 
AE, AF. Here take EI equal to H, and deduct from both the rect- 
angles that under El or H, and DF, whereby will be left the rectangle 
under IDF equal to that under H and FG, both whoſe fides are given. 
Draw therefore I K parallel to AE, and the rectangle under IDF will be 
equal to this given rectangle, the given lines KI, AF being the aſymp- 
totes to the hyperbola paſling through D. 

Coroll. If LM be drawn through B parallel to EF, LB ſhall be equal 
to FG, and BM equal to EI or H, whereby the hyperbola oppoſite to 


bat paſting through D will paſs through B. 
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SCHOLIUM. 


The propoſitions of Pappus, which have been referred to in page 500, 
501, 504, 1. 2, are given by him, among others, for Lemmas fublervient 
to the loſt treatiſe of Appollonius De ſectione determinata, and the four 
here cited reſpect and comprehend all the caſes of the problem, where 
three points are given in any line, and a fourth is required ſuch, that the 
rectangle under the ſegments of the propoſed line.intercepted between the 
point ſought, and two of the given points, ſhall bear a given ratio tothe 
{quare of the ſegment terminated by the third point. 

The caſes indeed of the problem, from the diverſity of ſituation in the 
points given to the point ſought, and to one another, are in number fir. 
The given extreme of the ſegment to conſtitute the ſquare may either be 
without the other two given points, or between them. And when it is 
without, the point ſought may be required to be taken without them all, 
either on the fide oppoſite to the given extrems of the ſegment to conſti- 
tute the ſquare, which will be one caſe, or it may be required to fall an 
the ſame fide, which will be a ſecond caſe. If it be required to fall 
between this point and the other two, this will be a third caſe. A fourth 
caſe will be, when the point ſought ſhall be required to fall between the 
other two points. Alſo when the given extreme of the ſegment to con- 


{titute the ſquare lies between the other two given points, the point 


ſought may be required to fall, either there alſo, or without, compoſing 
the 5th, and Gth caſes. 

The propoſitions in Pappus, referring to theſe caſes, though but four in 
number, fuffice for them all, each propoſition being applicable to the pro- 
blem two ways. For inſtance, the thirty-fifth propoſition, as expreſſed 
by Pappus, is this, being the firſt above cited. Three points C, D, E 
being taken in the line AB, ſo that the 4 * 
rectangle under ABE be equal to that | Jr 
under CBD, AB is to BE as the rectangle | Foy 
under DAC to that under CED. Now E. B” 
AB is to BE, both as the ſquare of AB 
to the rectangle under ABE, and as the rectangle under ABE to the 
quatre of BE, Therefore if the ratio of AB to BE be given, the ratio of 
the ſquare of AB to the rectangle under CBD will be given, which is the 
hrſt of the caſey above deſcribed, and alſo the ratio of the rectangle under 
CBD to the ſquare of BE given, which is the ſecond caſe. In both caſcs 
the rectangle under DAC will be to that under CED in the given ratio of 
AB to BE. But in the firſt the rectangle under DAC will be given, and 
the point E 1a the rectangle under CED to be found by applying a rect- 


angle, which ſhall bear a given ratio to the given rectangle under DAC 


to the given line CD excecding by a ſquare; and in the ſecond cafe the 


tectangle under CED is given, and A in the rectangle under DAC to be 


ſound by applying to the given line CD a rectangle exceeding by a ſquare, 
Fhich ty 


11 bear a given ratio to the — under CED gow given: 


* 


S 


1 A r 8 
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whence by the ratio of AB to BE given the point B will be found in both 
eaſes. 

The 22d propoſition either way applied refers to the 3d caſe only, the 
30th relates both to the 4th and Sth, and the 36th propoſition to the re- 
maining 6th. | | 

The 45th, and other following propoſitions, are accommodated to the 
ſolution of Appollonius's problem, when four points are given, and a fifth | 
required, which with the given points {ball form four ſegments ſuch, that 
the rectangle under two ſhall beara given proportion to the rectangle under 
the other two. The various caſes of this. problem appear to have been 
the ſubject of the ſecond book of the mentioned treatiſe of Appollonius ; | 
and, according to the character given by Pappus of thoſe 8 : 
theſe lemmas ſerve to reduce them to problems in the firſt book, not thoſe 
above mentioned, but thoſe, where three points being given, the rect- 
angle under the ſegments included by two, and a fourth point ſhall bear 
a given proportion to the rectangle under the ſegment formed by the 
third point and a given line, | 

For inſtance, the 46th propoſition is this; in the line AB four points 


A, C, E, B being given; | 
tween E and B; alſo D oy” | l b 
B 


and t he point F aſſumed be- | 
taken, according to the 41ſt A C D 
propoſition, that the rect- | S 
angle under ADC be equal! 8 0 
to that undet BDE; if G 6G 
de equal to the ſum of AE, | | | 
CB, the rectangle under AFC, together with that under EFB, will be 
equal to the rectangle under G and DF. 
Here if it were propoſed to find the point F, that the ratio of the rect. 
angle under AFC to that under EFB ſhould be given, the ratio of the 
rectangle under AFC to that under DF and the given line G would be 
iven. 
But this analyſis may be carried on to a compleat ſolution of the pro- 
blem thus. If CN be taken toG in the given ratio of the rectangle under 
AFC to that under | 
DF and G, the point F 
N will be given, and 4 | 1 I * — 
the rectangle under A D B 
AF, EN will be to | 
that under AF, Gin | 
this ratio of CN to G 
G; conſequently the 
exceſs of the rectangle under AF, CN above that under AFC, that is 
the rectangle undec AFN, will be to the exceſs of the yectangle unde 
AF and G above that under DF and G, or the given rectangle under A 
G, in the ſame given zatio, and in the lzſt place the rectangle under AF! 
Will equal the given rectangle under AD and CN. 7 
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Here I have choſen this propoſition in particular, becauſe the caſe of 
e problem, to which it is ſubſervient, is ſubject to a determination,” 
hen FN ſhall be equal to AF. And then the rectangle under AFN 
ing equal to that under AD and CN, as CN to FN ſo is AF to AD, and 
y diviſion as CF to FN ſo DF to AD; therefore when AF is equal to 
N, CF will be to AF as FD to AD: conſequently CD to FD as FD to 
D, and the ſquare of DF equal to the rectangle under ADC, when the 
droblem admits af a fingle ſolution only, wherein the rectangle under 

FC will bear to that under EFB a leſs ratio than in any other ſituat ion 
of the point F between E and B. 


Moreover CN is to G as the rectangle under AFC to the ſum of the 


— ectunghen under AFC and EFB; therefore FN being equal to AF, when 
53 coblem is limited to this fingle ſolution, the rectangle under AFC 
= | mail be to the rectangles under AFC and EFB her as the ſum of AF 

the | ind FC to G, which is equal to the ſum of and CB; whence by 
livifion the ratio of the rectangle under AFC to that under EFB, when 
1 the problem is limited to this fingle ſolution, will de that of the ſum of 


AF and CF to the exceſs of FB above EF. 


| Thus directly do theſe lemmas correſpond with Appollonius's firſt nies 
| of ſolution, and lead to the general principle of applying to a given line a 
B rectangle exceeding or deficient by a ſquare, which ſhall be equal to a 


al ſpace given. This being a fimple caſe of the 28th and 29th p tions 
Hel of the 6th book of Euelid's elements, admits of  compendious folution. 
Such a one is exhibited by Snellius in his treatiſe on theſe problems, (in 

Apollon. Batay.) and Des Cartes has exhibited another more contracted in 


in be its terma, * not therefore more uſeful. It may alſo be performed hs. 
6 | rig. 17. — ch a given line AB any triangle ACB be erected at | 
8. re; then if the legs CA, CB, whether equal or unequal, 
* * | be conticncd\ to D and E, that the rectangles under CAD and CBE be each 
of —_ equal to the given ſpace, anda circle be deſcribed through C, D, E, cutting 
uld de Fig. 18 AB extended in F and G, the rectangle under BFA and 
8. 18. BGA will each be equal to the ſpace given. Allo if in the 
8 legs CA, CB the rectangles under CAD and CBE be each taken equal to 
e under the ſpace given, and a circle in like manner be deſcribed through C, P, 
4 E, cutting AB in F and G, the rectangles under AFB and AGB will 
— 5 each be equal to the given ſpace. Here it is evident, that the fpace given 


muſt not exceed the ſquare of half AB, when equal, W will _ 
ann 


- POSTSCRIPT. | 


AS this application to a given line of a rectangle exceeding or deficient 
by a ſquare, or the more general problem treated of in the fixth book of 
the elements, of applying a ſpace toa line ſo as to exceed or be deficient by 
a pe ofa given in ſpecies, is the moſt obvious reſult, to which the 
analyſis dgtert van. not 1 to require this conſtruction, - 
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whence by the ratio of AB to BE given the point B will be found in both 
eaſes. 

The 22d propoſition either way applied refers to the 3d caſe only, the 
. 30th relates both to the 4th and Sth, and the 36th propoſition to the re- 
maining 6th. | 

The 45th, and other following propoſitions, are accommodated to the 
ſolution of „ e problem, when four points are given, and a fifth 
required, which with the given points {ball form four ſegments ſuch, that 
the rectangle under two ſhall beara given proportion to the rectangle under 
the other two. The various caſes of this. problem appear to have been 
the ſubject of the ſecond book of the mentioned treatiſe of Appollonius ; 
and, — to the character given by Pappus of thoſe propoſitions, 
theſe lemmas ſerve to reduce them to problems in the firſt bock, not thoſe 
above mentioned, but thoſe, where three points being given, the rect- 
angle under the ſegments included by two, and a fourth point ſhall bear 
.a given proportion to the rectangle under the ſegment formed by the 
third point and a given line, | 

For inſtance, the 46th propoſition is this; in the line AB four points 


A, C, E, B being given; 
and the point F aſſumed be- | | l | | 
C D B 


tween E and B; alſo D | 
taken, according to the 41ſt A 


F 
propoſition, that the rect- - | I 
F AI 3 
to that under BDE; if G 8 
de equal to the ſum of AE, 


CB, the rectangle under AFC, together with that under EFB, will be 
equal to the rectangle under G and DF. 

Here if it were propoſed to find the point F, that the ratio of the rect- 
angle under AFC to that under EFB ſhould be given, the ratio of the 
rectangle under AFC to that under DF and the given line G would be 


But this analyſis may be carried on to a compleat ſolution vf the pro- 
blem thus. If CN be taken to G in the given ratio of the rectangle under 
AFC to that under | | 


DF and G, the point | | | | *% | 
N will be given, and _ L | 1 I | — | 
the rectangle under A D E B N 
AF, EN will be to | 2 ES | 
that under AF, Gin [| c — 
this ratio of CN to G 
G; conſequently the 
exceſs of the rectangle under AF, CN above that under AFC, that is, 
the rectangle undec AFN, will be to the exceſs of the yectangle under 
AF and G above that under DF and G, or the given rectangle under AD, 
G, in the ſame given zatio, and in the lzſt place the rectangle under AN 
Will equal the given rectangle under AD and CN, 
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Here I have choſen this propoſition in particular, becauſe the caſe of 

the problem, to which it is ſubſervient, is ſubject to a determination,” 

F when FN ſhall be equal to AF. And then the rectangle under AFN 
being equal to that under ADand CN, as CN to FN ſois AF to AD, and 


by divifion as CF to FN ſo DF to AD; therefore when AF is equal to 
4 FN, CF will be to AF as FD to AD: conſequently CD to FD as FD to 
> AD, and the ſquare of DF equal to the rectangle under ADC, when the 
a problem admits af a fingle ſolution only, wherein the rectangle under 4 
er * AFC will bear to that under EFB a leſs ratio than in any other fituation' 
_ of the point F between E and B, * | 
*; nn Moreover CN is to G as the x le under AFC to the ſum of the 
”w rectangles under AFC and EFB; therefore FN being equal to AF, when 
ble 1 4 the problem is limited to this fingle ſolution, the rectangle under AFC 
a- Y 1 ſhall be to the rectangles under AFC and EFB her as the ſum of AF 
* C2 and FC to G, which is equal to the ſum of and CB; whence by 
we $1 divifion the ratio of the rectangle under AFC to that under EFB, when 
| * the problem is limited to this fingle ſolution, will be that of the ſum of 
Ss AF and CF to the exceſs of FB above EF. e 


3 Thus directly do theſe lemmas correſpond with Appollonius's firſt mode 4 
| * of ſolution, and lead to the general principle of applying to a given line 2 
| rectangle exceeding or deficient by a ſquare, which ſhall be equal to a 
2s ſpace given. This being a fimple caſe of the 28th and 29th p tions- . 
pl of the 6th book of Euclid's elements, admits of a compendious ſolution. 
| Such a one is exhibited by Snellius in his treatiſe on theſe problems, (in 
4 Apollon. Batav.) and Des Cartes has exhibited another more contracted in 
7 its terms, but not therefore more uſeful. It may alſo be performed Run. 
1 I Fig. 17. If upon a given line AB any triangle ACB be erected at 


4 pleature ; then if the legs CA, CB, whether equal or unequal, - 
pe 2 be continued to D and E, that the rectangles under CAD and CBE be each 
k the equal to the given ſpace, anda circle be deſcribed through C, D, E, cutting 
id be pie. 18, AB extended in F and G, the rectangle under BFA-and 

's* 18. BGA will each be equal to the ſpace given. Alſo if in the 
wy” legs CA, CB the rectangles under CAD and CBE be each taken equal to 
under By the ſpace given, and a circle in like manner be deſcribed through C, D, 

n E, cutting AB in F and G, the rectangles under AFB and AGB will 

— each be equal to the given ſpace. Here it is evident, that the fpace given 
muſt not exceed the ſquare of half AB; when equal, the circle will touch 

N | AB in its middle point, - ys > ; _ 

POSTSCRIPT, | 

hat is, | ot Fon 

under AS this application to a given line of a rectangle exceeding or deficient 

—_ dy a A the more general problem treated of in the fixth book of 

x 


the elements, of applying a ſpace toa line ſo as to exceed or be deficient by 
a 1 given in ſpecies, is the moſt obvious reſult, to which the 
analy ſis of plane problems, not 1 _—— to require this c ion, - 


— 
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leads; fo the deſcriptions of the conic ſections here treated of, ſtand in '® 


the like Read in regard to the higher order of problems ſtyled ſolid from 4 : 
the uſe of the conic ſections deemed neceſſary for their genuine ſolution, A — 
And theſe are the only modes of ſolution, the modern algebra, which 4 2 
grounds its operations on one or two elementary propoſitions only, na- 3 : 
turally leads to. But as the form of analyſis amongſt the antients, by ex- be 
patiating through a larger field, often was found to arrive at concluſions 3 
much more conciſe and elegant, than could offer themſelves in a more con- 1 th 
fined track; the ancient ſages in geometry, that the ſolid order of problem oa 
might not want this advantage, fought out that copious and judicious col- | th 
lection of properties attending the conic ſections, which, with ſome uſeful * 
additions from later writers, have been handed down to us. 8 
And as the advantages of this ancient ſyſtem of analyſis cannot be too of 
ruich inculcated in an age, wherein it has been ſo little known, and almoſt | the 
totally neglected, permit me, Sir, to cloſe this addreſs to you with an aff 
example in each ſpecies of problems. pla 
Were it propoſed to draw a triangle given in ſpecies, that two of its 1 
angles might touch each a right line given in poſition, and the third on 
angle a given point. It is obvious, how difficult it would be to adopt a plac 
commoTtious algebraic calculation to this problem ; notwithſtanding it ad- thre 
mits of more than one very conciſe ſolution, as follows. 3 
Fig. 19. Let the lines given in poſition be AB, AC and the given bot! 
20, 21. point D, the triangle given in ſpecies being EDF. incl 
rig. 19 In the firſt place ſuppoſe a circle to paſs through the three to B 
. 1%, points A, E, D, which ſhall interſeot AC in G. Then EG, nod 
DG being joined, the angle DEG will be equal to the given angle DAC, in le 
doth inſiſting on the ſame arch DG; alſo the angle EDG is the comple N 
ment to two right of the given angle BAC: theſe angles thetefore are perp 
given, and the whole figure EFGD given in ſpecies. Conſequently the the 1 
ngle EGF, and its equal ADE will be given together with the fade DE of t1 
of the triangle in poſition, colin 
Fig. 20. Again, ſuppoſe a circle to paſs through the three points that 
A, E, F, cutting AD in H, and EH, FH joined. Here the » AF» 
angle EFH will be equal to the given angle EAH, and the angle FEH in its 
equal to the given angle FAH. Therefore the whole figure EHF D us tion « 
given in ſpecies, and conſequently the angle ADE, as before. M 
In the fun place, ſuppoſe a circle to circumſcribe the triangle, and in- the e 
Fig. 21 terſect one of the lines, as AC, in 1. Here DI being drawn, the n 
8. 21. the angle DIF will be equal to the given angle DEF in the ne la 
triangle ; conſequently BI is inclined to AC in a given angle, and is given of the 
in poſition, as allo the point I given; whence IE being drawn, the angle orbit: 
FIE will be the complement of the angle EDF in the triangle to two planet 
right, Therefore IE is given in poſition, and by its interſection with the when 
line AB gives the point E, with the poſition of DE, and thence the compe 
) whole triangle, as before. axis of 
' Here it may be obſerved, that the angle D of the triangle EDF. given earth's 
} in ſpecies touching a given point D, and another of its angles touching orbit t. 


— 


AC, the line IE here found is the locus of the third angle E. 


. 
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Again, in the aſtronomical lectures of Dr. Keil, it is propoſed to imd 
the place of the earth in the ecliptic, whence a planet in any given point 
of its orbit ſhall appear ſtationary in longitude, and a ſolution 1s given from 
the late eminent aſtronomer, Dr. Halley, upon the aſſumption, that the 
orbit of the earth be conſidered as a circle concentric to the ſun, 

But for a compleat ſolution of this problem let the following lemma 
be premiſed. : 

he velocity of a planet in longitude bears to the velocity of the earth 
the ratio, which is compounded of the ſubduplicate ratio of the /afus 
rectum of the greater axis of the planet's orbit to the latus rectum of 
the greater axis of the earth's orbit, of the ratio of the coſine of tho 
angle, which the orbit of the planet makes with the plane of the ecliptic, 
to the radius, and of the ratio of a line drawn in any angle from the center 
of the ſun to the tangent of the orbit of the earth at the point, wherein 
the earth is, to a line drawn in the ſame angle from the ſun to the tangent 
of the orbit of the planet projected upon the plane of the ecliptic at the 
place of the planet in the ecliptic. ; 

Let A be the ſun, BC the orbit of any planet, DE the ſame projected 
on the plane of the ecliptic, FG being the line of the nodes, B the 
place of the planet in its orbit, D its projected place: then the plane 
through B and D, which ſhall be pe icular to both the planes BC 
and DE, interſecting thoſe planes in BH, DH, the lines BH DH will be 
both perpendicular to the line of the nodes, and the angle BHD the 
inclination of the orbit to the plane of the ecliptic. But nts drawp 
to BC and DE at the points B and D reſpectively will meet the line of the 
nodes, and each other in the ſame point I, and the velocity of the planet 
in longitude will be to its velocity in the orbit BC, as Di t BI. 

Now from the point A let AK fall iculax on BI, and AL be 
perpendicular to DI: then the ratio of DI to IB win be-compounded of 
the ratio of DI to DH, or of Alto AL, of the ratio of DH to BH, and 
of that of BH to BI, that is, of AK to AI. But DH is to BH as the 
coſine of the inclination of the orbit to the radius, and. the two ratios, 
that of Al to AL, and that of AK to Al, the ratio of AK to 
AL: therefore the velocity of the planet in longitude is to the velocity 
in its orbit in-the ratio compounded of that of the cofine of the inclina- 
tion of the planet's- orbit to the radius, and that of AK to AL. 

Moreover the ratio of the velocity of the planet in B to the velocity of 
the earth in any point of its orbit is compounded of the ſubduplicate of 
tue ratio of the /atus rectum of the greater axis of the planet's orbit to 
inc /atus rectum of the greater axis of the earth's orbit, and of the ratio 
of tae perpendicular let fall from the fun on the tangent of the earth's 
orbit at the earth to AK, the perpendicular let fall on the tangent of the 
planet's orbit at B. Therefore the velocity of the planet in longitude, - 
«hen in B, to the velocity of the earth in any point of it's orbit is 
compounded of the ſubduplicate ratio of the latus rectum of the greater 
axis of the planet's orbit, to the /atus rectum of the greater axis of the 
earth's orbit, of the ratio of the co-fine of the inclination of the planet's 
orbit to the radius, and of the w 3 the foreſaid perpendicular on the 


* 
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tangent of the carth's orbit to AL, the perpendicular on DI: theſe per- 
pendiculars being in the ſame ratio with any lines drawn in equal angles 
to the reſpective tangents. 

This being premiſed, the place of a planet in the * being given, 
the place of the earth whence the planet would appear ſtationary in lon- 
gitude, may be aſſigned thus. 

A denoting the ſun, let B be a given place of any planet in its orbit 
projected orthographically on the plane of the ecliptic, CB the tangent to 

rig. 23 the planet's projected orbit at the point B, which will 
8. ©”* therefore be given in poſition. Alſo ſet DE be the orbit of 
the earth, and the point D the place of the earth, whence the planct 
would appear ſtationary in longitude at B. 
Join AB, and draw a tangent to the earth's orbit at the point D, which 


may meet CBin F, and the line AB in G; draw alſo AH making with 


DF the angle AHD equal to that under A BC. Then the point D being 
the place, whence the planet er ſtationary in longitude, as FB to 
FD fo will the velocity of the planet in longitude in B be to the velocity 
of the earth in D, this velocity of the planet in B being alſo to the ve- 
locity of the earth in D in the ratio compounded of the ſubduplicate of 
the ratio of the /atus rectum of the greater axis of the planct's orbit, to 
the latus rectum of the greater axis of the orbit of the earth, of the ratio 
of the co- ſine of the inclination of the planet's orbit to the plane of the 
ecliptic to the radius, and of the ratio of AH to AB : therefore the ratio 
of FBto FD will be compounded of the ſame ratios : and if I be taken, 
that the ratio of A; to 1 be compounded of the two firſt of theſe, I will 
be given in magnitude, and the ratio of FB to FD will be compounded 
of the ratio of AB to I, and of AH to AB.  Whence FB will be to 
FDas AH to I; and the angles CBA, or FBG, and AHG being equal, 
whereby FG will be to FB as AG to AH, by equality FG will be to 
FD ws AG to I, and DK being drawn parallel to FB, BG will be to BK 
as FG to FD, and therefore as AG toI, - 
But now, as this problem may be diſtributed into various caſes, in the 
ficit place conſider the earth as moving in a circle concentric to the ſun, 
and likewiſe CB, the tangent to the planet's orbit, perpendicular to AB. 
But here DK alfo will be perpendicular to AB, and AB meeting the 
varth's orbit in L and M, the rectangle under KAG will be equal to the 
Fir. 24 fquzre of AM. But BG being to BK as AG to I, if BN 
&* pe taken equal to 1, BG will be to BK as AG to BN, and 
AB to KN alſo as AG to BN, and the rectangle under NK, AG equal to 
that under AB and I: tacrefore the rectangle under KAG being equal to 
the ſquare of AM, NK will be to KA as the rectangle under AB, I to 
"the ſquare of AM, that is, in a given ratio, and KD with the point D 
will be given in poſution, 
Again, when CB is not perpendicular to LM, let DO be perpendicu- 
lar to LM. Then the rectangle under OAG will be equal to the ſquare 
Pie. 25 of AM, But BN being taken cqual to I, as before, the 
g. 29 Go rectungle under NK, AG will be equal to that under 
AQ, I; whence NK will be ta AQ in the given ratio of the rectangls 
under AB, 1 to the fquare of AN, Therefore NP being taken to PA 


P, fro 
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in that ratio, the point P will be given, and KP, the exceſs of NP above 
NK, will be to PO, the exceſs of AP above AO, in the ſame ratio. 
Hence, as DK is parallel to CB and DO 1 to LM, the tri- 
angle KOD is given in ſpecies, and if PD be drawn, the angle OPD will 
be given; for the co-tangent of the angle OKD will be to the co-tangent 
of the angle OPD, as KO to OP, that is, as the rectangle under AB, 1 
together with the ſquare of AM to the ſquare of AM, and hence the 
point D is given by the line PD drawn from a given point P in a given 
angle APD; and if AD be drawn, AD will be to AP as the fine of the an- 
gle APD tothe fine of the angle PDA; this angle therefore is given, and 
the angles APD, PDA being given, the angle PAD is given. 

Corol. Here, where the orbit of the earth is fu d x circle, the 
ratio of I to. AB, that is, of the rectangle under AB, I to the ſquare of 
AB, will be compounded of the ſubduplicate ratio of AM, the ſemidiame. 
ter of the earth's orbit, to half the /atus recium to the greater axis of the 
planet's orbit, and of the ratio of radius to the co- ſine of the inclination of 
the planet's orbit to the plane of the ecliptic; and adding on both fides the 
ratio of the ſquare of AB to the ſquare of AM, the ratio of the rectangle 
under AB, I to the ſquare of AM will be compounded of the ratio of the 
{quare of AB to the rectangle under AM and the mean proportional 
between AM and the half of this /atus rectum of the planet's orbit, and 
of the ratio of the radius to the co- ſino of the inclination of the planet's 
orbit. | | 

In the next place, though the earth's orbit is not a circle concentric to 
to the ſun; yet if the projection of the planet falls on the line 1— 
lar to the axis of the earth's orbit, the point A will ſtill bifect LM. 

In this caſe draw the points L and M tangents to the ellipſis meeting in 
P, from whence through D draw PD meeting the ellipſis again in Q, and 
interſecting LM in O. Hete if a tangent be drawn to the Fig. 9c 
ellipſis in Q, it will meet the tangent at D on the line LM 8. 2 
in the point G. 

Now LG will be to GM as LO to OM, and the point A biſecting LM, 
the rectangle under GAO will be equal to the ſquare of AM. But BG 
is to BK as AG to I. Therefore BN being taken equal to I, AB wilt be 
toKN as AG to I, and the rectangle under AB, I equal to that under AG, 
KN: whence 40 being to KN as the rectangle under GAO to that under 
AG and KN, AO will beto KN as the given ſquareof AM to the rectangle 
under AB and I, alſo given. 

Draw RP parallel to CB, and take PS to AP, alſo NT to AR in this 
given ratio inverted. Then will the points T and 8 be both given, alſo 
AO will beto KN, and ROto KT, as AR to NT, that is, az AP to PS. 
Therefore if TV be drawn parallel to CB, that is, to KD, and VS parallel te 
LM, theſe lines will be both given in poſition; and WDXY being alfa 
drawn parallel to LM, WD will be equal to KT, and RO being to KT, 
as AP to PS, D will be to WD as XP to PS, and by compoſition W 
to WD as XS to PS, and the given rectangle under Y W, or SV, and PS 
equa] to that under WD, and A8. Whence SV being parallel to LM, 
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the point D will be in an hyperbola paſſing thro' P, and having ſor aſ 
totes the lines VS, VT given in poſition. 1 2 * 

But if the projection of the planet fall on the axis of the earth's orbit, 
or the ſame continued, AB- extended to the earth's orbit in L and M will 
be the axis of that orbit. ; 

If alſo CB ſhould be pe icular to AB, KD would be ordinately ap- 
Fip. 27 plied to LM ; and the point R being taken, that & being the 

&+ 2 center of the orbit, rectangle under AQR be equal to the 
ſquare of AM, the ſame will be equal alſo to the rectangle under GQK ; 
_ whenceas GQ to AQ ſo RG to AK, and AG to AQ as KR to GK. But 
1 as above, BG being to BK as AG to I, and BN taken equal to I, BG 
| will be to BK as AG to BN, and AB to KN alſo as AG to BN or I. 
Therefore if NS be taken to AB as I to AQ, by equality NS will be to 
NK as AG to AQ, that is, as KR to GK; and in the place NS to 
KS as KR to QR, that is, the rectangle under SKR equal to the given 
rectangle under NS, AR; whence the point K, the poſition of KD, and 
thence the point D will be given. 

But if DK be not ordinately applied to LM, let DO be ordinately ap- 


plied to LM. Then here the rectangle under AQR, equal to the ſquare only © 
of AM, will be equal to that under OQG, and Gd to AQ as Fig. 28. for the 
QR to OQ, whence by compoſition AG to AQ as OR to 8 obviou 
OQ. But BN being now alſo taken equal to I, and NSto ABas I to AQ, Int 
AB will be here in like mannerto KN as AG to I, and NS to KN as AG Peterſh 
to Ad: therefore NS will be to KN as OR to OQ, and by converfion this pre 
NS to KS as OR to GR. But NS and AR being both given in magni- the ecl 
tude, if SP be taken toNSas QR to PR, the point P will be given, and propoſil 
alſo by equality SP will be to KS as OR to PR; whence if RV be teat orb 
drawn parallel to DO, and ST to KD, both RV and ST will be given in How 
poſition, one paſſing through the given point R,-parallel to the ordinates ſgning 
applied to the axis LM, and the other through the point 8 alſo given, orbĩt of 
and parallel to KD or CB: alſo DTV being drawn parallel to ML, DT the axis | 
will be equal to KS and DV equal to OR, therefore as SP to DT ſo DV the angl, 
to PR, and the rectangle under SPR equal to that under TDV, conſe- Place of 


quently the point D in an hyperbola paſſing thro? P, and having for aſymp- being Pt 
totes the lines ST, RY given in poſition. | 
In the laſt place when the line LM drawn through the ſun in A, and being 
the projected place of the planet in B, is neither the axis of the earth's gen, thi 
orbit, nor biſected in A, the tangents to the points L, M being drawn to ſpectively 
Pie, 99, meet in P, let LM be biſected in Q, and the point R taken PZ dei 
8. that the rectangle under AQR be equal to the ſquare of QM, e, and 
whereby PDO being drawn, the rectangle under AQR ſhall be equal to ua! tot] 
that under OQG, and QG to AQ as QR to QO, or by compoſition AG 
to AQ as OR to QO. Therefore if NB be here alſo ion equal to I, and a 
Ns to AB as 1 to AQ, AB being as before, to NK as AG to I; by The a 
equality NS will be to NK as AG to AQ, that is, as OR to 00. operty i 
W hence by converſion NS will be to KS as OR to QR; and if PT be ae ratio 
drawn parallel to CB and SY be here taken to NS as QR to TR, by * real or 
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equality SV will be to KS as OR to TR and alſo by converfion SV to 
KV as OR to OT. Moreover SV will be given in magnitude, and 
the point V given; therefore VW drawn parallel to CB, or KD, will 
here be given in —_— But WDXY being alſo drawn parallel to RV, 

SY will be to KV, or DW, as YD to XD, and YT being taken __ 

to the given line SV, YZ will be to DW as ZD to XW, equal to TV, 
and the given rectangle under X Z, 'TV equal that under WDZ. There- 
fore LZ being drawn parallel to RP, RT, and its equal YT, being given, 

the line TZ is given in - 87 and the point D in an hyperbola 
having for aſymptotes VW, TZ, and paſſing through P. 

Thus is this problem in all caſes ſolved either by a right line, or an hy- 
perbola given in poſition, which ſhall interſect the projected orbit in t 
z0int ſought. For though in each caſe the projection of the planet has 
— been conſidered as within the orbit of the earth, the form of argumen- 
tation will be altogether ſimilar, were the projection of the planet with. 
out. And this is agreeable to the method, I have purſued throughout this 
difooutſe, where I have always accommodated the expreſſion to one fituation 
only of the terms given and ſought in each article; the variation necef} 
for the other caſes, when one has been duly explained, being ſufficiently 
obvious, 

In the 5th volume of the Commentaries of the Royal Academy at 
Petorſboutg is given an algebraical computation for a general ſolution of 
this problem in the orbits of any two planets projected on the plane of 
the ecliptic ; but with this overſight of applying to the projected orbits a 
e from Dr. Keil's Aſtronomical Lectures, which relates to the 
real orbits *. | E 

However from the geometrical ſolution now given à calculation for af. 
ſigning the point D may be formed without difficulty. LDM being the 
orbit of the earth, A is the focus, and RP perpendicular to the axis. Let 
the axis be ab meeting RP in c, L in d, PT in and WV. in f. Then 
the angle a AM is given, being the diſtance between the heliocentric 
place of the planet in the ecliptic from the earth's aphelion. Alſo PT 
being parallel to CB, the angle AT e, and conſequently the angle 
AeT, will in like manner be given, whence the points T, R, T, 
being given, as in the ſolution above, the points d, e, e, and F will be 
given, the triangles AR c, AT e, being given in ſpecies, and Umilar re- 
pectively to the triangles AD d, and * F. Alſo the rectangle under 
DZ being equal to that under R I, VT, if DK be continued to the axis 
ag, and DA be drawn parallel to PR, the rectangle under fg, kd is 
equal to that under f e, dc, and both being deducted from the rectangle 


— 


* The demonſtration of Dr. Keil's tion proceeds on the Inown 
roperty in pri es of % having A in the ſeſguipli- 
ite ratio of the axes of their orbits, which confines the propofition to 
real orbits ; for in each planet the periodic time through the pro- 
led orbit is the ſame, as through the real, though the axis in one be 
equal to the axis of the other, 


— 
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under Ad the exceſs of the rectangle under FA d above that under Fe, 
d c will be equal to that under g I d, ſo that this difference will be a mean 
proportional between the ſquare of i d and the ſquare of 3 g, which is in 
a given ratio to the ſquare of A D, and therefore in a given ratio to the 
rectangle under a 4 b, DA being ordinately applied to the axis @ 5. 
Thus a biquadratic equation may be formed, whereby the point 4 ſhall 
de found, and thence the point D, whoſe diſtance from A is to h e as the 
excentricity of the earth's orbit to half its axis. 

Therefore I ſha) Fonly obſerve farther, that here occurs an obvious queſ- 
tion, what, in ſo extended a ſearch for principles leading to the ſolution of 
any problem, as the ancient analyſis admits of, can conduct to the moſt 
genuine upon each ſeveral occafion. But for this end, where commodious 
principles do not readily offer themſelves, the moſt general means is to 
conſider firſt ſimple cafesof the problem in queſtion, and from thence to 
proceed gradually to the more * as has been here done in the preſent 
problem, where the ſeveral preceding cafes lead one after another to the 
points and linesrequired for the laſt caſe, wherein the problem is tated in 
its moſt extenſive form; , 


Conciſe Rules for computing the Effects > x Refraction and Parallax 
i varying the Apparent Diflance the Moon from the Sun 
ora Star 3 alſo an eaſy Rule of 1 for computing the 
Diftance of the Moon from @ Star, 1 age or and Latit 
Both being given, with Demonſirations of the ſame: By the Rev: 
Nevil Maſkelyne, 4; M. Fellow of Trinity College, in the Univerfity 
of Cambridge, and F. R. S. 


Read Nov. 15, HE following rules, excepting one, are the ſame 
1764. - Which I have already communicated to the Royal 
Society, but without demonſtration, in a letter to the teverend Dr. Pitch 
from St. Helena, containing the reſults of my obſervations of the diſtance 
of the Moon from the Sun and fixed ſtars, taken in my voyage thither, 
for finding the longitude of the ſhip from time to time ; fince printed in 
Part II. Vol. LII. of the Philoſophical Tranſactions for 1762, 'The 
two rules for the correction of refraction and parallax I have alſo fince 
communicated to the public in my Britiſh Mariner's Guide to the di- 
coyery of longitude from like obſervations of the Moon ; and have added 
in the Preface a rule for computing a ſecond but ſmaller correction of 
parallax, neceſſary on account of a ſmall . imperfection lying in the firlt 
rule derived from the fluxions of a ſpherical triangle, To the rules 1 
have here ſubjoined their demanſtrations, 
With reſpect to the uſefulneſs of theſe rules, I cannot but entertain 


hopes that they will appear more ſunple and eaſy than any yet ' propoſed ſot 
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the ſame purpoſe : the Jaſt rule, for computing the diſtance of the Moon 
from a ſtar, though only an approximation, being ſo very exact, ſeems 
puticularly adapted for the conſtruction of a nautical-Ephemeris, contain- 
ing the diſtances of the Moon from the Sun and r fixed ſtars ready 
calculated for the purpoſe of finding the longitude from obſervations of 
the Moon at ſea; an aſſiſtance which, in an age abounding with fo many 


able computers, mariners need not doubt they will be provided with, as 
ſoon as they manifeſt a proper diſpoſition. to make uſe of it. 


A RULE 


To compute the contraction of. the apparent diſtance of any two heavenly 


bodies by refraction ; the zenith diſtances of both, and their diſtance 
from each other being given nearly. 


Add together the tangents of half the ſum, and half. the difference of 
the zenith diſtances ; their ſum, abating 10 from the index, is the tangent 
of arc the firſt. To the tangent of arc the firſt, juſt found, add the co- 
tangent of half the diſtance of the ſtars; the ſum, abating 10 from the in- 
ex, is the tangent of arc the ſecond. 'Then add together the tangent of 
double the firſt arc, the co-ſecant of double the ſecond arch, and the con- 
fant logarithm of 114” or 2,0569 : the ſum abating 20 from the index, 
is the logarithm of the number of ſeconds required, by which the diſtance 
of the ſtars is contracted by refraction : which therefore added to the ob- 
erred diſtance gives the true diſtance cleared from the effect of refraction. 


Explication of the foundation of the preceding rule. | 


This rule is ſounded upon an hypotheſis that the refraction in altitude is 
v the tangent of the zenith diſtance : and the refraction at the altitude of 
45 degrees being 57”, according to Dr. Bradley's obſervations, therefore 
the refraction at any altitude, calling the radius unity is = 57 X. tangent 
ofthe zenith diſtance. This rule is exact, enough for the parpes of (he 
calculation of the longitude from obſeryations of the diſtance of the Moon 
fom ſtars at ſea as low down as the altitude of 109,. for there the error is 
only 10” from the truth. But, if the altitude of the Moon or ftar be leſs 
han 100, the rule may be ſtill made to anſwer ſufficiently, by only firſt 
correcting the obſerved zenith diſtances by ſubtracting from them three 
times the refraction correſponding to them taken out of any common table 
of refraction, and making the computation with the zenith diſtances thus 
corrected, This correction depends upon Dr. Bradley's rule for refraction, 
which he found to anſwer, in a manger exactly, from' the zenith quite 
lown to the horizon, namely that the refraction is = 57 X tangent.of 


the apparent zenith diſtance leſſened by three times the corre 2 
action taken out of any common table. W 


— 
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rule is 1 
Demonſtration of the preceding Rule. in conti 
Let ZXY repreſent a ſpherical tri- an, E! 
angle formed by t circles joining cant of, 
the zenith Z the ſtars X and 
Y. Refraction acting in the ver- 
tical circles ZX and ZY will carry the Wh 
Gar X nearer the zenith by a quantity X5 ry 1 
257 X tangent of ZX, and the ſtars 8 
Y towards Z by the quantity Yd = 57“ - a 
X tangent of ZY ; ſo that the apparent « . , 
diſtance of the two ſtars will be 5d in- as . 
ſtead of X or leſs than XV, the true K «& * A 
diſtance, by the Sum of the two little 2p | 
ſpaces Xa, Ye, terminated by the perpendiculars za and de. The lil 
ſpace X= X X coſine of the angle ZXY (calling radius unity) 
57“ X tang. of ZX X cofine of angle ZXY, or, by ſpherics, =1" 
tang, of XP. (ZP being an arch drawn from Z perpendicular to the uro com 
XY). In like manner the little ſpace Ye = 57" X tang. of YP; ihe a 
therefore Xa + Ye or the total effect of refraction = 57" linen 
tang. XP-þ tang. YP. Let M be the middle of the arch XY, : deing 
put the tangent of XM or YM or XY t, and the tangentof \| 
or the diſtance of the perpendicular ZP from M the middle of the 2 Add t 
zenith di 
XY =n. By trigonometry, tang. of XP or XM + MP = liſtance | 
| M 6 the tan 
1 . the Moo 
and tang, of YP or YM— MP I 78 the ſum of w_ juit foun 
— - f : 1 
tang. XP + tang. VP = + 172 == Abb nal}; 
2. 14 * 3 * N ſar; and 
* X 2. Now is the tangent of dou ud the c 
1— rf 2n 1— Pu? Moon's þ 
tue angle whoſe tangent is in, and in or the product of the tangents 8 bating 2 
XY and MP, by ſpherics, is equal to the product of the tangents i tending a 
the ſum _ half the difference of the zenith diſtances LX and Z ſar; exc 
4 d 
whence TEAS is equal to the tangent of double arch the firſt ſound ps 
parent dif 


the rule. Alſo arch the ſecond found by the rule being by ſpherics 
MP, whoſe j I +" 4; 
, tangent is repreſented by n, and D being by trig 
| n 
oy; ual to the coſecant of double the arch whoſe tangent is , th 
_ + 1 
fore 25 = ©olecant of 2 MP or double arch the ſecond. W hence 
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wile is manifeſt; namely, that Xa + Ye, the total effect of refraction 
in contracting the apparent diſtance of the two ſtars = 57 X tan. AP + 


un. VP = double 57“ or 114" X tang. of double the firſt arch X coſe- 
cant of, double the ſecond arch. G. E. D. 


REMARE. 


When the perpendicular arch ZP, let fall from the Zenith on the arch 
LY, falls without the triangle ZXY , the effect of refraction in diminiſh- 
ing the apparent diſtance of the ſtars X, Y is the difference of Xa and Ye: 
but the rule being general, gives always the ſum or difference, which< 
ever it be, which is a great advantage, and removes all grounds of am- 
biguity in the correction of refraction; as the total effect thereof always 


liminiſhes the diſtance of two ſtars from each other, however they are 
polited. 


% 


A RULE | 


To compute the contraction or augmentation of the apparent diſtance of 
the Moon from a ſtar, on account of the Moon's parallax; the zenith 


diſtances of the Moon and ſtar, and their diſtance from each other 
being given nearly. 


Add together the tangents of half the ſum, and half the difference of the 
zenith diſtances of the Moon and ſtar, and the cotangent of half the 
liſtance of the Moon from the ſtar; the ſum, abating 20 from the index, 
the tangent of an arch, which call A. Then, if the zenith diſtance of 
the Moon is greater than that of the ſtar, take the ſum of the arch A, 
juſt found, and half the diſtance of the Moon from the ſtar; but, if the 
zenith diſtance of the Moon be leis than that of the ſtar, take the dif- 
ference of the ſaid arch A and half the diſtance of the Moon from the 
ſar; and the ſum, ox difference call B. To the tangent of B, thus found, 
ud the coſine of the Moon's zenith diſtance, and the logarithm of the 
Moon's horizontal parallax, expreſſed in minutes and decimals; the ſum, 
hating 20 from the index, is the logarithm of the effect of parallax, 
tending always to augment the apparent diſtance of the Moon from the 
ſtar; except the zenith diſtance of the Moon be leſs than that of the ſtar, 
ind, at the ſame time, the arch A be greater than half the diſtance of the 
Moon from the ſtar, in which caſe the effect of parallax diminiſhes the ap- 
parent diſtance of the Moon from the ſtar, 


—— —- 
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' DEMONSTRATION. 


In the It ha 


ſpherical tri- * Altitude 
3 ZLS, Fig 2 muſt de 
ſce Fig. 2, ewe 
3, 4, and IL "—_aky 
5th, Z repre- op 
ſents the ze- 4* REY $ . 
nith 133 
Moon, and S Me? PM oh 
the ſtar; the effect of of the \ 
arallax depreſſing the of rule 1 
9 from . to r, r 1s Fig 5 7 firſt, tak 
the apparent place of the this caſe, 
Moon, and r S the appa- Y computa 
rent diſtance of the Moon we unde! 
from the ſtar; let fall the IR, N 
perpendicular L f upon ected, cc 
r+S, produced if neceſſary, de rule o 
and r # will be the dif- F* NT K P Aly. 
ference of LS and 8, or 1 pute the « 
the effect of parallax, Aly, 
Draw the arch ZP perpendicular tor S, and let M be the middle of r$ by rule t! 
The Moon's parallax in altitude, being to her horizontal parallax, as the {thly, 
ſine of her apparent zenith diſtance, to the radius, Lr = Moon's horizon- tion dul 
tal parallax X fine of Zr; and rf the effect of parallax upon the apparent from the 
diſtance of the Moon from the ſtar will be = Lr X col. Zi S = hori om the ſ 
zontal parallax X fin..Zr X coſ Zr S (or, becauſe tan. P: col. ZrÞ 
* *tan. Zr: rad? * fin. Zi: col. Zr ; and therefore fin. Zr X cos ZS 
col. Zr X tan. P) = horizontal parallax X coſ. Zr X tan. r P agreeadl 
to the rule. For it is evident by ſpherics that the arch A, found by the Tor comp 
rule, is the ſame with MP the lillance of the perpendicular from the be appli 
middle of the arch r S: and it is evident, by the inſpection of the figures on accc 
that the arch B or r P is equal to the ſum of r M and MP, if the zenith Call the 
diſtance of the Moon be greater than that of the ſtar, as in Fig. 2d nnllax ir 
Ath; but is the difference of r M. and MP, if the zenith diſtance of t ue. F. 
Moon be leſs than that of the ſtar, as in Fig. 3d and Sth. Laſtly, iim of th, 
may appear from the conſide ration of the figures, that, as the effect 0 of the diff 
parallax depreſſes the Moon directly towards the horizon, fo it will a dance of 
ways encreaſe her apparent diſtance from a ſtar, except in the cale repro prinoipal e 
ſented by Fig. 5th ; that is to ſay, unleſs the zenith diſtance of the Mo loz:rithm 
be leſs than that of the ſtar, and, at the ſame time, the arch MP be great el parallax 
than r Mor half the diſtance of the Moon from the ſtar. G. E. D. E itar, fu 
N ound aboy 


weeds 90 de 
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IX, as the 


Remarks on the uſe of the two foregoing rules. 


It has been remarked, after the rule for refraction above, that if the 

ititudes of the Moon or ſtar are under 10 degrees, the zenith diſtances 
muſt be farſt leſſened by 3 times the refractions correfponding to their re- 
hective altitudes before the elect of refraction be computed. 
But in order to compute the effect of paraltax from the ſecond rule, the 
obſerved diſtance of the Moon from the ſtar muſt be, firſt corrected by 
aiding the effect of refraction to it found by rule the firft; as muſt the ob- 
ſerved altitudes of the Moon and ſtar be alſo corrected by taking from them 
their reſpective refraction in altitude, and the corrected arches thus found 
muſt he made uſe of in computing the parallax. Only, if the altitude 
of the Moon and ftarare both 10 degrees or more, part of the calculation 
of rule the ſecond may be ſaved, and arch the ſecond, found by rule the 
firſt, taken for arch A in the ſecond rule without any ſenſible error. In 
this caſe, it will be moſt convenient to obſerve the following order of 
computation inſtead of that before preſeribed to be uſed when the altitudes 
ue under 10 degrees, 2 

It, Making uſe of the apparent altitudes of the Moon and ſtar uncor- 
ected, compute arches the firſt and ſecond by the directions contained in 
the rule of refraction. 

2417. Taking arch the ſecond for arch A in the rule of parallax, com- 
pute the effect of parallax according to rule the ſecond. 

ly. With arches the farſt and ſecond compute the effect of refraction 
by rule the firſt. 

4thly, and laſtly. Applying the two corrections of parallax and refrac- 


; horizon. ion duly, according to the rules, to the obſerved diſtance of the Moon 

e apparent from the ſtar, you wilPhaye the true and correct diſtance of the Moon 

S — bot om the ſtar, cleared both of refraction and parallax. 

col, Zrt | 

0s Es A RULE 

' agrecably # 

nd by the Tor computing a ſecond, but ſmaller correction than the firſt, neceſſary to 2 
trom the de applied to the obſervations of the diſtance of the Moon from a ſtar 

he figures on account of parallax. 

the zenitl Call the principal effect of parallax, found by the preceding rule, the | 

g. 20 anoFperallax in diſtance; and find the parallax anſwering to the Moon's alti- | 


ce of tha tule. Then to the conſtant logarithm 0.941 add the logarithm of the 


Laſtly, ſun of the parallax in altitude and the parallax in diſtance, the logarithm 
e effect Me the difference of the ſame parallaxes, and the cotangent of the obſeryed 
it will A dance of the Moon from the ſtar (corrected for refraction, and the 
caſe repro principal effect of parallax), the ſum, abating 13 from the index, is the 


f the Moo 
be great 
„D. 


logarithm of the number of ſeconds required, being the ſecond correction 
of parallax ; and is always to be added to the diſtance of the Moon from 
the itar, firſt corrected for refraction, and the principal effect of parallax 
ound above, in order to obtain the true diſtance ; unleſs the diſtance ex- 
eds 90 degrees, in which caſe it is to be ſubtracted. 3 


4 


* 
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DEMONSTRATION. 


Let L Fig. 6. repreſent the Moon's 
true place in the ſphere, and er her ap- Fir 6 C 
parent place as deprefled by parallax, 5 
S the place of the ſtar, and Lr a per- 
pendicular let fall from the true place 
of the Moon L upon the great circle 
S joining the ſtar S and the apparent 
place of the Moon v; (all as in the 
four figures belonging to the preceding 
rule). Let L a be the arch of a paral- 
le! circle deſcribed from the ſtar S as a 
pole through the true place of the 


hove, giv 


br cotange 


— — 


oat in ſeco 


The logar! 
ſobſtract in 
0941 (it 
guithms, 

ue of a f 


d conciſe | 


Moon L. S a terminated by the * nearly ; 
12 circle L a, and not 87 terminated by the perpendicular the lat! 
b, as was ſuppoſed in the former demonſtration, is equal to SL To th 
or the true diſtance of the Moon from the ſtar, which was there 1 of 
fore computed too ſmall from the former rule by the little ſpace at. Let n CE 
LT and a T be the equal tangents of the equal arches LS and aS in L 12 
and a, meeting in the radius CS, drawn from the center of the ſphere Meet * 
and produced, in T. The ſpace L a 7, on account of its ſmallneſs, may * _ | 
be looked upon as lying all in one plane, namely La T, and L a as the 1 my 
ſmall arch of a circle deſcribed from the point T as a centre with the line 3 
LT as a radius, through L and a, La as the fine, and a 1 as the verſe- T , 
fine of the arch La; and conſequently a # equal to the ſquare of L f di- Tothe 
vided by 2 L T. But the triangle Lt being right-angled in 7, the ge dne of 
ſquare of LI is cqual to the diiference of the ſquares of Lr and nl the co 
and conſequently to the product of their ſum and difference; that is to ſay, ating 4 
C — 
1 1 = or (becauſe the tangent TL is equal to 7 
the ſquare of the radius C 8 divided by the cotangent of L SJ "© of diffe 

= CF G Xx cotangent of LS 2 
=Lr+ XL Iqusre of US- Now ſuppoſe the ſpaces * » uh 
Lr, I to be expreſſed in minutes, which will be moſt convenient ini it: error 
ptactice, then the radius of the ſphere C S muſt be taken equal to 34373, that of the 
for ſo many minutes are contained in an arch of a circle equal to its radius: le leſs in 


: Lr+rt + Lr —rt X cotan. of LS 
and a 7 will be = 2 94972 K 9197 + But 
the cotangents of fimilar arches of circles of different radii being direct: 
ly as the radii, therefore the cotangent of LS tothe radius C8 or 94377 
is to the cotangent of the ſame arch to 10000000000, which is the radi 
to which the logarithmic tables are adapted, its logarithm being 10; 
34372 ta 10000000000. Therefore the cotangent of LS = tabular c 


LS 3437 ; $ ; 
urgent 0 50 8085 which, being ſubſtituted in the alue of - 


— 
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1 L Lr —rt X tabu- 
hove, gives 41, expreſſed in minutes = . 60 X ta 


or, multiplying by 60, the value of 4 7 will come 


- 


Lr+rt X Lr —rf X tabular cotangent of LS, 


1146000000000 

The logarithm of the denominator 1146000000000 is 12,059, inſtead of 
wbtracting which, when the operation is performed by logarithms, add 
0941 (its compliment to 13) to the value of the numerator found in lo- 
arihns, and ſubſtract 13 from the index: the remainder will be the va- 
ue of a in ſeconds. Q. E. D. 


fo. IT, 


br cotangent LS 


aut in ſeconds = 


{conciſe rule to find the diſlance of the Moon from a 20diacal far, very 
nearly; the difference of the longitudes of ie Moon and flar, and 


ndicolar the latitudes of both being given. 

to 8LL To the coſine of the diſſetence of the longitudes add the coſine of the 
as there Hatrence of the latitudes, if both of the ſame denomination, or ſum; if 
1. Let of contrary denominations, the ſum of the two logarithms, abating 10 
48 in Len the index, istthe coſine of the approximate diſtance, This gives 
ſphere C bee true diſtance of the Moon from the Sun, being then nothing more 
els, may lan the common rule for finding the hypothenuſe of a right-angled 
8 ** pherical triangle from the two fides given. But in the caſe of a zodiacal 

e lin 


fur apply the following correction to the approximate diſtance thus 
found, | 

To the conſtant logarithm 5.3144 add the fine of the Moon's altitude, 
the ſine of the ſtar's latitude, the verſe - ſine of the difference of longitude, 
ud the coſecant of the approximate di ſtance; the ſum of theſe 5 logarithms, 
thiting 40 from the index, is the logarithm of a number of ſeconds, which 
{ubſtracted from the approximate diſtance, found before, if the latitude of 
th? Moon and ſtar are of the ſame denomination, or added thereto, if they 
= of different denominations, gives the true diſtance of the Moon from the 
ar, 

N. B. This rule, though only an approximation, is ſo very exact, 
tateven, if the latitude of the Moon was 50, and that of the ſtar 150, 
ihe error would be only 10”; and if the latitude of the Moon be 5®, and 
hit of the ſtar 109, the exror is only 4" ; and if the latitudes be leſs, will 
be lels in proportion as the ſquares of the fines of the latitudes decreaſe, 


he verle- 
L di- 
n ft, the 
and rt, 
is to ſay, 


equal to 
ff LS) 


the ſpaces 


enient in 
0 34373, 
ts radius: 
8 
0. But 
ig direct. 
or 3437; 
the radiv 
ag 10; 
abular co 
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Let P, . 7. repreſent one 

ef the poles of the ecliptic, and 1 

A, R rhe places of the Moon Fig 7 
and ſtar. From R let the arch 
of a great circle RD be drawn 
perpendiculaz to PQ. By ſphe- 
rics, the tangent of PD g tan. 
gent of PR X coſine of th P 
angle RPD. And, by trigono- 
metry, coſine oi QD or (P — PD) = coſ. QP X cof. PD + fin. 0 
* fin. PD= cof. GP  cof. PD + fin. QP X cof. PD X tan. PD 


col. PD X cof. QP + fin. G X tan, PD = cof. PD X coi. d 
fin. GP X tan. PR X col. P*,* coſ. QD * cof. PD © . cof. QP + 


QP X tan, PR X cof. P; 1. But, by ſpherics, col. QD * cof. PD 
RQ } coſ. PR , cof. RO; cof. PR * * cof. GP + fin. QPXt 
PR X cof. P; 1. Whence coſ. RQ =col. PR X col. QP ＋ fin. QP 
fin. PR X cof. P; Now, ty trigonometry, cof. (OP — FR) 
coſ. G X cof. PR + fin. G X fin, PR; whence fin. QP X fin. Þ 
== cof, (aP — PR) — cof. QP X col. PR; which dei 
ſubſtituted above, gives coſ. Ra = cof. (QP — PR) 

col. Þ — coſ. PR X coſ. GP X cof. P ＋ cof. PR X © 
QP = cof. (QP — PR) X coſ. P + verſe-fine P x cof. PR X coſ. Q 
Now put col. (OP — PR) X cof. P = cof. G, or the approximate 
tance, then col. RA — col. G, or (becauſe the difference of RQ and 


but ſmall) G Hd X fin. (Ah wee bee P X col. PR 


verſe-fine PX coſ. PR * col. ( 
fn. G FRO 


coſ, PQ nearly, Whence RQ = G — 


D + . PR F 
'S Ex PR X col . d. E. 5 


Note, the error of this formula ariſes from tak ing G= Cx — 


nearly = G 


which means it will always give RQ too great, nearly by the follow 
quantity 4 Sg coſ. PR X Sq coſ. GP X cot, GXSg tan. 3 G. 
comes to a maximum when G is 600, and is then = + Vi XS g col. 
X $9 cof. PQ. If the latitudes of the Moon and ftar are both 51 
== 1”. If the Moon's latitude be 50, end that of the ſtar 100 it is = 4 
and if the latitude of the ſtar be 150 it is = 10”, 


FINIS. 


